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PREFACE 


TO 

THE  FOURTH  EDITION. 

•+ 

The  present  edition  of  this  work  has  been  extensively 
revised.  I have  entirely  re-written  the  chapters  on  Errors 
of  Refraction  of  the  Eye,  and  also  those  on  Diseases  of  the 
Choroid,  Optic  Nerve  and  Retina.  My  endeavour  in  the 
following  pages  has  been  to  describe  the  practice  carried  on 
in  a large  Ophthalmic  Hospital,  rather  than  to  discuss  the 
views  of  various  authorities  on  ophthalmology.  Not  that 
I ignore  the  value  of  the  work  which  is  being  done  by 
surgeons  in  this  and  other  parts  of  the  world,  but  to  a large 
extent  the  result  of  their  labours  is  sifted  out  in  hospital 
practice,  and  much  of  what  is  sound  clings  to,  and  infuses 
itself  into,  our  everyday  work,  and  will  therefore,  I hope, 
be  found  fairly  described  in  this  volume.  My  efforts  have 
been  directed  towards  producing  a work  from  which 
students  may  learn  the  diagnosis,  pathology  and  treatment 
of  diseases  of  the  eye,  and  to  which  busy  practitioners 
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may  refer  for  definite  information  when  in  doubt  as  to  the 
nature  of  ophthalmic  cases  under  their  care. 

I am  much  indebted  to  my  friend,  Dr.  G.  L.  Johnson,  for 
the  able  description  of  the  Anatomy  of  the  Eye  which  he 
has  written  for  me,  and  which  will  be  found  in  the  opening 
pages  of  this  volume.  My  best  thanks  are  also  due  to  Mr. 
Albert  Leahy,  one  of  my  colleagues  at  the  Royal  West- 
minster Ophthalmic  Hospital,  for  the  kind  help  he  has 
given  me  in  revising  a portion  of  these  pages  as  they  passed 
through  the  press. 
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PLATE  I. 

Fig.  i. — Conjunctivitis. — Both  the  orbital  and  palpebral  vessels  of  the 
conjunctiva  are  deeply  congested.  The  everted  lid  is  red  and 
swollen,  numerous  vessels  are  seen  ramifying  over  the  sclerotic, 
appearing  to  terminate  at  the  margin  of  the  cornea.  The  fibrous 
structure  of  the  iris  is  well  marked. 

p.  140. 


Fig.  2. — Plastic  Iritis.  — A pink  zone  of  sclerotic  injection  is  seen 
surrounding  the  margin  of  the  cornea.  The  fibres  of  the  iris 
are  indistinct,  and  the  margin  of  the  pupil  irregular  ; tins  condi- 
tion is  well  brought  out  by  comparing  Figs.  1 and  2 of  this 
Plate. 
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PLATE  II 
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PLATE  IT. 


Fig.  i. — Optic  Neuritis. — The  papilla  is  much  swollen  and  striated;  the 
outline  of  the  disc  is  entirely  hid  from  view.  The  retinal 
arteries  are  diminished  in  calibre ; the  veins,  on  the  other  hand, 
are  congested. 

P-  323- 


Fig.  2 — Neuro-retinitis. — The  optic  disc  is  concealed  by  the  engorged 
vessels  of  the  papilla,  and  is  of  the  same  deep  scarlet  colour  as 
the  retina.  The  central  artery  is  of  its  natural  size,  but  the 
veins  are  much  engorged  with  blood. 

P-  330- 
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PLATE  III. 


Fig.  i.  — Opaque  Nerve-Fibres . — This  figure  shows  an  extreme  degree 
of  opaque  nerve  fibres ; it  is  seldom  so  extensive  a portion  of 
the  retina  is  occupied  with  fibres  of  this  description.  The  soft 
margin  of  the  opaque  area,  its  white  colour,  and  the  passage  of 
retinal  vessels  over  and  through  the  opaque  fibres  is  well  illus- 
trated. 

P-  317. 


Fig.  2. — Atrophy  of  the  Optic  Disc. — The  perfectly  white  colour  of 
the  optic  disc  is  marked.  The  retinal  arteries  are  constricted  ; 
the  veins  of  their  natural  size. 

P-  333- 


Fig  3. — Sclero-choroiditis  Posterior , and  Atrophy  of  the  Choroid. — A 
large  posterior  staphyloma  almost  surrounds  the  optic  disc  ; its 
background  is  white,  being  formed  by  the  sclerotic.  Scattered 
over  the  fur.dus  of  the  eye  are  several  spots  of  atrophied  choroid, 
surrounded  by  a margin  of  black  pigment. 
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PLATE  IV. 


FlG  i. — Retinitis  Pigmentosa . — The  characteristic  black  patches  of 
this  affection  cover  the  outer  part  of  the  retina,  and  in  many 
places  pass  along  the  course  of  its  vessels. 

P-  359- 


Fig.  2. — Detachment  of  the  Retina. — The  detached  portion  of  the 
retina  is  of  a grey  colour,  the  retinal  vessels  bending  over  it  ; 
if  these  vessels  are  accurately  focussed  the  optic  disc  is  not  seen, 
because  it  is  on  a plane  posterior  to  the  detached  portion  of 
the  retina. 
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CORRECTION. 

At  page  351,  fourth  line  from  end  of  page,  read — “of  the 
eyeball  has  followed/’  not  “ eyeball  lens  follows.” 
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CHAPTER  I. 

The  Anatomy  of  the  Capsule  of  Tenon — Muscles  of  the  Eye — 
Sclerotic  — Cornea — Angle  of  Anterior  Chamber — Lym- 
phatic System  of  the  Eye — Vitreous — Canal  of  Petit — Lens — 
Tunica  Vasculosa — The  Ciliary  Muscle — Iris  and  Retina — 
The  Accommodation  of  the  Eye . 

THE  ANATOMY  OF  THE  EYE. 

By  George  Lindsay  Johnson,  M.A.,  M.B.,  Cantab. 

In  the  following  description  of  the  Anatomy  of  the  Eye  only 
the  points  of  surgical  or  pathological  interest  will  be  dwelt  on. 

Capsule  of  Tenon  (orbito-ocular  fascia).  Fig.  i. — The  dura 
mater,  in  passing  over  the  sphenoid  bone,  sends  prolongations 
of  its  fascia  into  the  orbit  through  the  sphenoidal  fissure 
and  optic  foramen.  These,  blending  together,  line  the  walls 
of  the  orbit,  and  at  its  outer  margin  become  directly  con- 
tinuous with  the  periosteum  of  the  frontal  and  facial  bones. 
This  fascia  is  loosely  attached  to  the  bones  of  the  orbit,  but  at 
the  anterior  margin  of  the  orbit,  where  it  passes  on  to  the 
facial  bones,  it  is  very  strongly  attached  ; a portion  of  this 
fascia  covers  the  tarsal  ligaments.  As  the  dura  mater  passes 
through  the  optic  foramen  it  splits  up  into  two  portions,  one, 
as  above  described,  goes  to  line  the  orbit  ; the  other  passes 
forwards  to  form  a sheath  for  the  optic  nerve  and  the  posterior 
three-fourths  of  the  eyeball  forming  the  true  capsule  of  Tenon  * 
This  fascia,  though  ostensibly  to  separate  the  eyeball  from  the 
orbital  muscles  and  fat,  and  to  enable  it  to  roll  freely  in  all  its 

* “Traite  Pratique  d’Anatomie,”  p.  433. 
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movements,  is  really  a serous  membrane,  lined  throughout  by 
flattened  epithelioid  cells,  continuous  with  the  cells  forming 
the  outer  layer  of  the  arachnoid,  and  containing  a space,  easily 
shown  by  injections  to  be  directly  continuous  with  the  arachnoid 
space  of  the  brain.  This  space  has  received  the  name  of  Tenon’s 
space,  and  though  in  health,  like  the  pleural  “cavity,”  it  can 
hardly  be  said  to  exist,  yet  it  is  capable  of  injection  all  round 
the  eyeball,  forward  beyond  the  insertion  of  the  recti  to  a point 
immediately  behind  the  sclero-coimeal  margin.  Here  the  cap- 
sule merges  into  the  sclerotic  and  conjunctiva  ; the  remainder 
passes  behind  the  conjunctiva  to  the  tarsal  ligament,  where  it  is 
continuous  with  the  periosteum,  thus  forming  a large  sac,  holding 
everything  within  the  orbit  except  the  eyeball  and  optic  nerve 
(Fig.  0* 

The  tendons  of  the  ocular  muscles  pierce  this  membrane 
obliquely,  about  a line  behind  their  insertion  into  the  sclerotic. 
A number  of  delicate  processes  of  connective  tissue  connect  the 
tendons  with  the  capsule  of  Tenon  at  this  point ; in  fact,  these 
muscles  may  be  said  to  be  inserted,  not  only  into  the  sclerotic, 
but  also  into  the  capsule.  In  addition  to  this,  all  the  muscles  of 
the  orbit  receive  delicate  investments  from  the  capsule  of  Tenon, 
and  a layer  of  especial  density  forms  an  investment  for  the 
lachrymal  sac  and  the  lachrymal  gland,  which  it  binds  down  to 
the  periosteum.  Lastly,  numerous  delicate  prolongations  of  the 
fascia  pass  into  the  orbit,  to  form  a kind  of  support  for  the  semi- 
liquid fat,  which  fills  up  the  rest  of  the  orbit.  In  many  parts 
of  the  fascia  unstriped  muscular  fibres,  together  with  fibres  of 
elastic  tissue,  have  been  detected.  These  are  supposed  to 
restore  the  capsule  to  its  proper  shape  when  disturbed  by  the 
action  of  the  muscles.  Filaments  from  the  cervical  sympathetic 
nerves  supply  them. 

The  Muscles  of  the  Eyeball. — The  tendons  of  the  recti 
muscles  pass  forwards,  one  above,  one  below,  and  one  on  either 
side  of  the  eyeball.  They  become  flattened  out  as  they  lie  close 
to  the  globe,  and,  becoming  tendinous,  pass  beneath  Tenon’s  cap- 


* “Traits  des  Maladies  des  Yeux,”  par  X.  Galezowski,  p.  823, 
Richet,  p.  434. 
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sule  to  be  inserted  about  a third  of  an  inch  behind  the  corneal  Anatomy  of 

margin.  At  the  point  of  emergence  from  Tenon’s  capsule  a fasci-  Ocular 
^ r , i/'  .f  Muscles* 

cuius  from  the  main  tendon  passes  outwards  (oo,  away  Horn  tne 

globe)  to  be  inserted  into  the  periosteum  of  the  orbit  (Fig.  i,  e"). 
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Diagrammatic  Section  through  the  Orbit,  showing  the  reflections  of  the 
Oculo-orbital  Fascia.  (After  Richet.) 

Frontal  bone.  B.  Superior  maxilla. 

Dura  mater.  d. 

Superior  rectus  muscle.  e'. 

Its  orbital  tendon.  e'" 

Inferior  rectus  muscle.  f . 

Its  ocular  tendon.  G. 

Inner  sheath  of  the  optic  nerve.  I. 


Orbital  portion  of  the  orbito-ocular  sheath. 
Its  sheath. 

Its  ocular  tendon. 

Its  sheath. 

Periosteum  of  the  facial  bones. 

Outer  sheath  (Tenon’s  capsule). 

The  fascia  which  connects  Tenon’s  capsule  with  the  periosteum  of  the  orbit. 

Fat  of  the  orbit.  m.  Portion  of  Tenon’s  capsule  in  front  of  the  muscle. 


Each  of  the  recti  sends  off  a similar  offshoot  to  the  orbital  fascia 
The  use  of  these  fasciculi  is  to  suspend  the  eye  in  the  centre 
of  the  orbit  at  an  equal  distance  from  its  walls,  and  to  hold  the 
lobe  in  a fixed  position,  so  that  it  is  only  free  to  move  round  its 
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Sclerotic. 


own  axis.*  The  main  body  of  the  muscular  tendon  is  con- 
tinued into  the  sclerotic,  its  margins  spreading  out  into  a thin 
fascia  common  to  the  recti,  so  that  these  muscles  may  be  said  to 
be  inserted  into  the  whole  circumference  of  the  eyeball.  The 
use  of  this  is  obviously  to  distribute  the  tension  of  the  muscles 
equally  over  the  whole  globe,  so  as  to  secure  a perfectly  smooth 
and  uniform  floor  for  the  reception  of  the  retina. 

The  recti  at  their  insertion  form  a spiral,  each  muscle  being 
inserted  one  millimetre  nearer  the  corneal  border  than  its  fellow. 
The  insertions  of  the  superior,  external,  inferior,  and  internal 
recti,  being  respectively  8mm,  ymm,  6mm,  and  5mm  from  the 
corneal  border.  In  tenotomy  for  external  squint,  the  greater 
distance  of  the  insertion  of  the  external  rectus  from  the  cornea 
should  be  borne  in  mind. 

The  Sclerotic. — The  sclerotic  consists  of  closely  interwoven 
connective  tissue  fibres  intermixed  with  fine  elastic  tissue.  The 
two  sheaths  of  the  optic  nerves  get  rapidly  thick  as  they  approach 
the  eyeball.  At  the  point  where  they  reach  the  choroid  they 
bend  round  at  right  angles  and  unite,  receiving  the  name  of  the 
sclerotic.  This  coat  extends  over  five-sixths  of  the  eyeball, 
joining  in  front  with  the  cornea.  The  recti  and  obliqui  ten- 
dons, spreading  out  at  their  insertion,  also  materially  assist  in 
strengthening  the  sclerotic,  and  contributing  to  its  substance. 
Distributed  among  the  fibres  are  numerous  connective-tissue  cor- 
puscles lying  in  cell-spaces  ; they  are  identical  with  those  of 
the  cornea,  but  are  less  regularly  arranged.  A few  bloodvessels 
permeate  the  sclerotic,  in  the  form  of  a network  of  capillaries 
with  very  wide  meshes.  In  the  neighbourhood  of  the  cornea 
a zone  of  greater  vascularity  exists.  It  is  invisible  in  health, 
but  in  inflammatory  conditions  of  the  ciliary  body  and  iris 
becomes  very  marked  as  a rosy  zone  of  vessels  encircling  the 
cornea. 

The  sclerotic  continues  to  increase  in  size  until  about  the 
twentieth  year,  when  it  ceases  to  grow.  During  its  development, 
it  is  evident  that  anything  which  tends  to  weaken  or  soften 


* For  further  information  on  this  interesting  subject  see  Richet, 
“ Anatomie  Medico-Chirurgicale,”  15th  ed.,  p.  438. 
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the  tissue,  or  to  cause  an  unnatural  strain  on  any  part  of 
its  surface,  will  result  in  a permanent  alteration  in  the  shape 
of  the  globe  and  tend  to  develop  myopia  or  staphyloma. 

The  Cornea  is  a continuation  of  the  sclerotic,  but  with  its  The 
tissue  modified  so  as  to  become  perfectly  transparent,  and  desti-  LuKNEA( 
tute  of  bloodvessels.  The  transition  of  sclerotic  into  corneal 
tissue  is  very  abrupt  and  sudden. 

The  cornea  consists  of  four  layers  : — 

i.  The  External  Epithelium  Layer,  continuous  with  the  con- 
junctiva. This  consists  of  eight  or  nine  layers  of  cells,  made  up 
of  a basement-layer  of  columnarcells  with  well-marked  nuclei, 
several  layers  of  oval  or  spherical  cells,  and  finally,  three  or  four 
strata  of  flattened  cells  on  the  surface.  Many  of  the  cells  of 
the  deeper  layers  are  furnished  with  minute  processes  or  prickles, 
and  dovetail  into  each  other. 

2.  The  Proper  Tissue  of  the  Cornea.  This  consists  of  a modi- 
fied form  of  connective  tissue,  arranged  in  alternating  lamellae 
running  at  right  angles  to  each  other,  sixty  to  seventy  in  number. 

As  all  the  fibres  have  the  same  refractive  index,  it  is  only  by 
re-agents,  or  by  post-mortem  changes,  that  any  structure  can  be 
made  out.  These  fibres  are  collected  into  bundles  arranged  in 
layers,  each  layer  being  separated  from  the  next  one  by  a homo- 
geneous matrix.  In  this  latter  lie  the  cell-spaces.  These  are 
many-branched  flat  cavities  or  lacunae,  freely  anastomosing  with 
similar  lacunae  on  all  sides,  by  narrow  irregular-shaped  canali- 
culi,  and  called  the  lymph  canalicular  system.  They  are  merely 
excavations  in  the  matrix,  having  no  lining  membrane.  Each 
lacuna  is  almost  entirely  filled  up  by  a flat  cell,  the  corneal 
corpuscle.  Each  cell  consists  of  a hyaline  substance,  in  the 
centre  of  which  is  a large  oval  nucleus  surrounded  by  a dense 
reticulum  of  fibrils.  The  substance  of  the  cell  is  prolonged  by 
fine  processes, through  the  canaliculi  anastomosing  with  processes 
of  neighbouring  cells.  Between  the  corpuscle  or  its  process  and 
the  lacunar  wall  there  is  just  room  for  the  passage  of  lymph  and 
migratory  cells,  so  that  leucocytes  can  pass  in  this  way  from  one 
side  of  the  cornea  to  the  other,  or  even  right  round  the  eyeball, 
since  (as  we  have  previously  stated)  this  canalicular  system  is 
continued  throughout  the  sclerotic.  Moreover,  as  there  is  a 
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network  of  these  lacunae  between  every  two  layers  of  corneal 
fibres,  the  amount  of  lymph  circulating  through  the  cornea  and 
sclerotic  is  very  great.  Many  of  the  corneal  corpuscles  undergo 
distinct  amoeboid  movements  during  life.  There  are  no  proper 
lymphatic  vessels  in  the  cornea,  though  the  lymphatics  of  the 
conjunctiva  anastomose  at  the  margin  of  the  cornea  with  the 
above-mentioned  lacunar  system,*  and  the  latter  carries  on  their 
work.  The  corneal  tubes  of  Bowman  have  lately  been  proved 
to  be  artificial  products. 

A narrow  layer  of  the  corneal  substance  immediately  beneath 
the  epithelium  is  destitute  of  corneal  corpuscles  and  lamellae, 
and  presents  a more  uniform  appearance  than  the  rest  of  the 
cornea.  Bowman  first  named  it  the  Anterior  Elastic  Lamina, 
though  it  has  no  claim  to  be  considered  a distinct  membrane. 

3.  The  Posterior  Elastic  Lamina  of  Bowman  (Membrane  of 
Descemet)  forms  a distinct  structureless  hyaline  layer  of  uniform 
thickness  throughout,  lining  the  posterior  surface  of  the  cornea 
proper.  It  is  highly  elastic,  and  when  partly  detached  tends  to 
roll  inwards  on  itself. 

4.  The  posterior  surface  of  this  membrane  is  covered  with  a 
single  layer  of  cubical  or  slightly  flattened  endothelial  cells, 
each  having  a single  oval  nucleus. 

Nerves  of  the  Cornea. — The  cornea  is  supplied  entirely  by  the 
ciliary  nerves.  They  enter  the  fore  part  of  the  sclerotic  near  the 
cornea,  and  after  sending  branches  to  the  ciliary  muscle  and  iris, 
form  a plexus  round  its  margin.  From  this  network  an  immense 
number  of  non-medullated  nerve-fibres  pass  forwards,  dividing 
and  subdividing  as  theyapproach  the  epithelial  surface, and  finally 
form  a dense  network  or  plexus,  distributed  equally  over  the  whole 
surface  of  the  cornea  just  beneath  the  anterior  elastic  lamina. 
This  primary  plexus  (Fig.  2,  3)  gives  off  a number  of  very- 
slender  fibres  which,  piercing  the  lamina,  form  a secondary- 
plexus  (Fig.  2,  2)  immediately  beneath  the  conjunctiva.  From 
this  a set  of  fibres  proceed  upwards,  between  the  epithelial  cells 
to  the  surface,  and  thence  curving  backwards,  form  a network 
in  the  middle  of  the  conjunctiva  (Fig.  2,  1).  From  this  plexus 


* Klein,  “ Atlas  of  Histology,”  p.  346. 
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the  ultimate  fibres  proceed,  ending  close  to  the  surface  in  little 
bulbous  expansions  resembling  minute  Pacinian  corpuscles 
(Fig.  2,  a,  a,  a)*  The  proximation  of  these  terminal  nerve- 
bulbs  to  the  surface  may  help  to  explain  the  intense  pain  and 
photophobia  which  exists  when  an  abrasion  of  the  corneal  epi- 
thelium or  an  ulcer  exposes  them  to  the  air  or  pressure  from 
without. 


Fig.  2. 


The  Angle  of  the  Anterior  Chamber . — The  angle  of  the 
anterior  chamber  is  the  space  bounded  by  the  iris  behind  and 
the  endothelium  covering  Descemet’s  membrane  in  front.  This 
endothelial  membrane  forms  a lining  to  the  sides  of  the  angle  ; 
covering  first  Descemet’s  membrane,  next  at  the  angle  itself, 
the  ligamentum  pectinatum,  and  lastly,  as  it  becomes  reflected, 
the  anterior  surface  of  the  iris.  The  whole  of  the  anterior 
chamber  (with  the  exception  of  the  pupillary  opening)  is 
therefore  lined  throughout  by  this  endothelial  membrane. 

At  a distance  of  one  millimetre  from  the  angle,  Descemet’s 
membrane  becomes  suddenly  attenuated ; it  is  continued  over  the 


* Ranvier,  “ Le9ons  sur  les  Terminations  Nerveuse  Cornee,”  1879. 
Klein  asserts  that  many  of  the  nerve-fibrils  terminate  in  an  exceedingly 
delicate  network  of  fibrils  on  the  surface  of  the  corneal  corpuscles.  — • 
Atlas  of  Histology,  p.  348. 
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ligamentum  pectinatum  and  passes  directly  into  the  delicate 
basement  membrane  of  the  anterior  surface  of  the  iris.* 

At  the  point  where  Descemet’s  membrane  narrows,  it  becomes 
connected  with  a number  of  elastic  fibres  which,  interlacing  and 
becoming  more  numerous  as  they  pass  outwards,  expand 
towards  the  angle  into  a kind  of  spongy  tissue.  The  trabecular 
part  of  this  tissue  is  not  only  connected  with  the  marginal  ring 
of  the  membrane  of  Descemet,  but  also  enters  into  and  form  the 
anterior  root  of  origin  of  the  iris,  the  ligamentum  pectinatum 
iriclis.  The  spaces  formed  by  the  above  trabeculae  are  lymph 


Horizontal  Section  through  the  Tissues  around  the  Angle  of  the  Anterior  Chamber. 

a.  Ligamentum  pectinatum.  b.  Prolongation  of  the  Iris. 

c.  Canal  of  Schlemm.  d.  Bloodvessels. 

e.  Spaces  of  Fontana.  f.  Descemet’s  membrane. 

C,  ciliary  body;  M,  ciliary  muscle  : Sc.,  Sclerotic;  E E,  Epithelium.  (After 

De  Wecker.) 

channels,  and  are  called  the  spaces  of  F ontana.  This  spongy 
tissue,  then,  is  bounded  in  front  by  the  junction  of  the  cornea  and 


* Klein,  “ Atlas  of  Histology,”  p.  350. 
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sclerotic  and  the  canal  of  Schlemm,  behind  by  the  anterior  root 
of  the  iris  ; internally  it  is  separated  from  the  endothelium  by  the 
marginal  ring  of  Descemet’s  membrane,  and  externally  it  is 
connected  with  and  bounded  by  the  fibres  of  origin  of  the  ciliary 
muscle. 

The  canal  of  Schlemm  is  a constant  well-marked  canal  en-  Canal  of 
circling  the  fore  part  of  the  eye.  It  is  situated  in  the  sclerotic,  Schlemm* 
close  to  its  junction  with  the  cornea,  and  only  separated  from 
the  anterior  chamber  by  the  ligamentum  pectinatum  (with  which 
it  lies  in  contact),  and  Descemet’s  ring  and  endothelium.  The 
most  recent  experiments  point  to  its  being  a vein.*  The  canal 
communicates  on  the  one  hand,  “ by  fine  clefts  and  holes  with 
the  spaces  of  the  ligamentum  pectinatum,  and  through  them 
with  the  anterior  chamber”  (Klein) ; and,  on  the  other  hand,  with 
the  adjacent  inter-fascicular  lymph-spaces  of  the  sclerotic,  which 
we  mentioned  before. 

The  Lymphatic  System  of  the  Eye. — As  all  bloodvessels  are  The  Lym- 
more  or  less  opaque,  it  becomes  a matter  of  necessity  for  uninter- 
rupted  vision  that  the  conducing  media  should  be  nourished  in  Eye- 
some  other  way.  This  is  afforded  by  the  circulation  of  colourless 
lymph.  Any  disturbance  of  this  circulation  of  lymph,  either  by 
affording  an  increased  or  diminished  flow,  or  by  obstructing  its 
escape,  is  immediately  followed  by  an  alteration  in  the  tension  of 
the  globe,  and  if  considerable  or  prolonged,  will  lead  to  struc- 
tural changes  in  the  eyeball  itself. 

The  lymph  formed  in  the  tissues  of  the  eye  is  discharged  from 
them  along  three  different  paths.  That  portion  which  is  secreted 
by  the  iris  and  ciliary  processes  finds  its  way  to  the  angle  of 
the  anterior  chamber,  and  thence  percolates  through  the  spaces 
of  Fontana  to  the  canal  of  Schlemm,  and  so  on  (Fig.  4).  This 
constitutes  the  anterior  lymphatic  system. 

All  those  parts  of  the  globe  situated  behind  the  ciliary  body 
and  outside  the  vitreous  chamber  discharge  their  lymph  in  one 
of  two  ways  that  from  the  choroid  and  sclerotic  escaping  along 
the  sheath  of  the  venae  vorticosae,  that  from  the  retina  by  a 


* Leber,  “ Anatomische  Untersuchungen  liber  die  Blutgefasse  des 
menschlichen  Auges.” 
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tract  within  the  optic  nerve.  The  two  last-named  tracts  consti- 
tute together  the  posterior  lymphatic  system. 


Fig.  4. 


\ iew  of  the  Anterior  Part  of  a Healthy  Adult  Human  Eye  divided  horizontally 
through  the  middle,  and  intended  to  show  the  normal  shape  of  the  angle  of  the 
anterior  chamber  and  the  comparative  size  of  the  different  parts  in  health.  The 
drawing  was  taken  from  a specimen  frozen  in  gum,  and  the  parts  carefully 
drawn  to  scale.  The  dotted  line  shows  the  path  of  lymph  from  the  ciliary 
body  to  Schlemm’s  canal.  Magnified  four  diameters. 


i.  The  System  of  the  Anterior  Chamber  of  the  Eye. — The 
iris  and  ciliary  body  form  the  chief  sources  of  lymph  supply  for 
the  nourishment  of  the  vitreous  and  lens.  The  lymph,  after 
circulating  through  the  vitreous  passes  into  the  canal  of  Petit, 
and  thence  through  a series  of  fine  fissures  which  exist  in  the 
zonula  ciliaris,  close  to  the  border  of  the  lens,  into  the  posterior 
chamber.  From  this  it  passes  between  the  iris  and  the  capsule 
of  the  lens  into  the  anterior  chamber.  Under  normal  condi- 
tions the  iris  rests  against  the  lens  so  closely  as  to  form  a kind 
of  valve,  which  only  allows  of  a current  in  a forward  direction, 
any  pressure  in  the  anterior  chamber  only  shutting  the  valve 
the  closer ; nor  can  this  resistance  be  overcome  except  by  a 
change  of  form  of  the  globe  of  the  eye,  as  results  from  increased 
intra-ocular  pressure,  which  may  be  artificially  produced  by 
injections  into  the  anterior  chamber. 

The  lymph  of  a large  portion  of  the  ciliary  body  and  iris  is 
secreted  directly  into  the  posterior  chamber,  and  accompanying 
the  former  current  passes  forwards  through  the  valve,  to  meet  a 
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third  stream,  which  finds  its  way  into  the  anterior  chamber  Lymphatic 
through  the  meshes  of  the  ligamentum  pectinatum  (Fig.  4).  theSEye.° 
Minute  fissures  exist  in  Descemet’s  membrane  and  endothelial 
covering  in  the  neighbourhood  of  the  angle  of  the  anterior 
chamber,  by  which  communication  is  established.  The  lymph 
in  the  anterior  chamber  discharges  itself  into  the  canal  of 
Schlemm  through  similar  meshes  near  the  point  of  constriction 
of  Descemet’s  membrane,  and  thence  into  the  anterior  ciliary 
veins.  The  lymph  returning  through  the  canalicular  spaces  of 
the  sclerotic  and  cornea  also  joins  the  main  stream  at  the  canal 
of  Schlemm. 

The  manner  in  which  the  canal  of  Schlemm  is  connected 
with  the  veins  in  its  vicinity  is  still  unknown.  In  all  probability 
certain  valvular  arrangements  exist  which  prevent  the  passage 
of  venous  blood  into  the  canal  of  Schlemm  under  the  normal 
conditions  of  pressure.  Were  the  lymph  of  the  anterior  cham- 
ber to  empty  itself  directly  into  the  lymphatics,  so  rapid  an 
outflow  would  occur  that  the  sluggish  transudation  of  fresh 
fluid  into  the  chamber  could  not  be  possibly  compensated  for, 
and  the  cornea  would  collapse.  This,  however,  is  avoided  by 
the  intervention  of  the  canal  of  Schlemm,  which  does  duty  as  a 
“regulator”  between  the  two  (Schwalbe).  The  fact  that  in  the 
small  veins  the  pressure  is  always  higher  than  in  the  corre- 
sponding lymphatics,  and  the  resistance  which  the  trabecular 
meshes  offer  to  the  outflow,  also  tend  to  equalize  the  two  streams. 
Injections  into  the  anterior  chamber  can  be  readily  made  to 
pass  into  the  anterior  ciliary  veins  in  the  above  manner.  The 
anterior  chamber  does  not  communicate  directly  with  the  peri- 
choroidal space,  or  Tenon’s  space,  or  with  the  lymphatics  of 
the  conjunctiva — but  it  does  so  indirectly  through  the  com- 
munications of  the  spaces  of  Fontana  with  the  canalicular 
system. 

Lastly,  there  is  a current  of  lymph  from  the  vitreous  which 
enters  the  substance  of  the  lens  through  the  external  layers  of 
its  posterior  half  (Weiss). 

2.  7 he  Posterior  Lymphatic  System.  (Fig.  5.) — (A.)  The 
Lymphatics  of  the  Choroid  and  Sclerotic. — The  lymph  from 
these  membranes  passes  directly  into  a lacuniform  space  situ- 
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ated  between  the  sclerotic  and  choroid  throughout  their  whole 
extent  from  the  ciliary  body  to  the  optic  nerve  (Fig.  5 , ftch. ) 

This  space  is  not  patent,  as  in  the  dia- 
gram, but  its  walls  are  held  together  by  a 
trabecular  tissue,  composed  of  numerous 
very  flat  lamellae  made  up  of  elastic  fibres 
and  branched  nucleated  connective-tissue 
corpuscles.  The  lamellae  are  covered  with 
an  endothelium  like  that  of  ordinary  lym- 
phatic canals,  and  are  separated  from  one 
another  by  more  or  less  continuous  lymph 
spaces.  That  portion  of  the  tissue  which 
adheres  to  the  sclerotic  after  removal  of 
the  choroid  is  termed  the  lamina  fusca, 
that  next  the  choroid  the  supra-choroidal 
tissue,  and  the  space  between,  the  peri- 
choroidal space.  On  the  outer  side  of 
the  sclerotic  is  another  very  similar  lym- 
phatic channel,  which  we  have  already 
described  as  Tenon’s  space.  The  blood 
of  the  choroid  is  removed  by  four  large 
veins — the  venae  vorticosae  which,  piercing 
the  sclerotic  obliquely  at  a point  midway 
between  the  optic  nerve  and  the  cornea, 
open  directly  into  the  ophthalmic  vein.  A peri- vascular  lymphatic 
sheath  communicating  with  both  the  above  spaces,  surrounds 
each  vein  in  its  passage  through  the  sclera,  and  hence  the  lymph 
flows  readily  from  the  peri-choroidal  to  Tenon’s  space.  At  the 
posterior  pole  of  the  eye  around  the  entrance  of  the  optic  nerve, 
Tenon’s  capsule  forms  a covering  for  the  external  sheath  of  the 
optic  nerve  ; between  these  two,  therefore,  is  the  continuation 
of  Tenon’s  space  (supra- vaginal  space),  which  we  have  already 
described  as  opening  directly  through  the  canalis  opticus  into 
the  arachnoid  cavity  of  the  brain. 

(B.)  The  Lymphatics  of  the  Retina. — These  are  peri-vascular 
canals  similar  to  those  round  the  vessels  of  the  brain  and  spinal 
cord.  The  veins  and  capillaries  are  completely  invested  by 
these  sheaths,  but  the  arteries  only  partially  so.  A minute 


Fig.  5. 


Diagram  showing  the 
Communication  between 
Tenon’s  Space  and  the 
peri-choroidal  Lymph 
Channel,  r,  retina  ; scl, 
sclerotic  ; is,  T e n o n’s 
space ; t , Tenon’s  cap- 
sule ; v,  vena  vorticosa  ; 
pch, peri-choroidal  spaces. 
(Copied  from  Schwalbe, 
in  Strieker’s  Handbook.) 
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serous  cavity  also  exists  between  the  membrana  limitans  interna 
and  the  nerve-fibre  layer  which  communicates  with  these  channels. 
The  lymph  passes  out  of  the  eye  through  the  lamina  cribrosa. 

(C.)  The  Lymphatics  of  the  Optic  Nerve. — The  optic  nerve  is 
invested  by  three  sheaths,  which  are  prolongations  of  the  dura 
mater,  arachnoid  and  pia  mater  respectively.  The  external,  or 
dural  sheath,  is  a firm,  tough  sheath  identical  in  structure  with 
the  dura  mater,  and  joins  the  nerve  at  the  foramen.  The  middle, 
or  arachnoidal  sheath,  consists  merely  of  a network  of  fine  con- 
nective tissue  fibres,  in  the  meshes  of  which  are  endothelial 
cells.  In  the  normal  eye  there  is  no  space  between  it  and  the 
external  sheath  ; hence  many  anatomists  consider  the  two  as  one, 
and  recognize  only  two  sheaths — an  outer  and  an  inner  one.  The 
internal,  or  pial  sheath,  is  a continuation  of  the  pia  mater,  which 
follows  the  nerve  from  the  chiasma  to  the  bulb.  Its  outer  part 
contributes  the  sub-arachnoid  (inter-vaginal)  trabeculae,  which 
fill  the  intervaginal  space.  From  its  inner  part  a strong  trabe- 
cular framework  of  fibro-cellular  tissue  is  derived,  which  forms  a 
dense  network  throughout  the  optic  nerve,  ensheathing  and 
supporting  the  nerve-bundles  and  giving  off  thin  septa  of  con- 
nective tissue  which  surround  each  individual  fibre.  This  frame- 
work also  carries  the  bloodvessels  and  capillaries  which  supply 
the  nerve.  In  addition  to  the  above  sheaths,  and  surrounding 
all,  is  Tenon’s  capsule,  which  joins  its  orbital  portion  as  well  as 
the  external  sheath  at  the  foramen. 

Surrounding  the  external  “ dural”  sheath  of  the  nerve  we 
have  the  supra- vaginal  space  of  Schwalbe  (“  Tenon’s  space”)  as 
described  above. 

Between  the  external  and  middle  sheaths  is  a lymph-space, 
which,  according  to  De  Wecker,  only  exists  in  disease.  This 
also  opens  into  the  arachnoid  cavity  of  the  brain,  but  does  not 
communicate  either  with  the  peri-choroidal  space  or  the  sub- 
arachnoid cavity  of  the  nerve.  It  ceases  just  behind  the  com- 
mencement of  the  choroid.  Between  the  middle  and  internal 
“ pial”  sheath  is  a constant,  well-defined  space — the  sub-arach- 
noid or  inter- vaginal  space  of  De  Wecker  (Fig.  6,  sa .)  “ This 
space  is  permeated  by  a loose  spongy  mass  of  anastomosing 
trabeculae  of  connective  tissue,  connected  with  the  arachnoidal 
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sheath,  and  covered  with  an  endothelial  membrane”  (Klein). 
Near  the  insertion  of  the  nerve  into  the  globe  the  space  dilates 


Fig.  6. 


Semi-diagrammatic  Sketch  of  the  Sub-arachnoid  Space  and  Sheaths  of 
the  Optic  Nerve.  The  trabeculae  and  arachnoid  sheath  are  omitted,  r,  retina  ; 
ch,  choroid  ; scl,  sclerotic  ; sa,  sub-arachnoid.  (After  De  Wecker.) 

into  an  ampulla,  which  extends  a short  distance  under  the 
choroid  in  a conical  form,  separated  only  from  the  latter  by  the 
pial  sheath,  and  terminates  more  or  less  abruptly.  At  the 
level  of  the  laminae  cribrosae  it  anastomoses  with  the  lymph- 
spaces  between  the  pial  sheath  and  the  nerve-bundles  by  means 
of  lymph-canalicular  clefts  in  the  pial  sheath,  and  at  its  termina- 
tion under  the  choroid  it  communicates  with  the  peri-choroidal 
lymph-space  above  described.  Finally,  beneath  the  pial  sheath 
a lymph-space  exists  which  is  continuous  with  lymph-channels 
running  through  the  trabecular  framework  of  the  optic  nerve 
and  between  the  individual  fibres.  This  space  does  not  com- 
municate with  the  sub-arachnoid  space  of  the  optic  nerve. 

The  Vitreous  Humour  and  Canal  of  Petit. — The  vitreous  is  not 
a secreted  fluid  like  the  aqueous,  but  an  embryonic  product  of 
mesoblastic  tissue  which  enters  the  hyaloid  cavity  through  the 
choroidal  fissure  at  a very  early  stage  of  foetal  life.  It  can  there- 
fore never  be  restored.  When  a portion  escapes  from  the  eye 
its  place  is  filled  by  lymph,  which,  fortunately,  having  a similar 
refractive  index  does  not  cause  any  sensible  loss  of  vision. 

The  anterior  surface  presents  a cup-shaped  cavity,  the  patel- 
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lar  fossa,  in  which  lies  the  lens  in  its  capsule.  “ The  vitreous 
is  enclosed  in  a capsule,  the  hyaloid  membrane.  The  capsule 
is  closely  applied  to  the  membrana  limitans  interna  of  the 
retina  throughout  its  whole  extent  from  the  optic  nerve  to  the 
ora  serrata.  From  this  point  it  loses  its  hyaline  character,  and 
becomes  thicker  and  fibrillated.  It  does  not  cover  the  patellar 
fossa  of  the  vitreous,  but  passes  forwards  from  the  apices  of  the 
ciliary  processes  to  the  anterior  part  of  the  margin  of  the  lens, 
thus  forming  the  anterior  wall  of  the  lymphatic  canal  known 
as  the  canal  of  Petit”  (Klein).*  This  latter  portion  of  the  Canal 
hyaloid  membrane  is  known  as  the  suspensory  ligament  of  the 
lens , or  Zonula  of  Zinn . It  is  by  far  the  strongest  and  thickest 
portion  of  the  hyaloid,  and  its  hyaline  matrix  is  strengthened 
by  bundles  of  thin,  stiff  elastic  fibres.  It  is  now  admitted  by 
the  best  authorities  that  the  triangular  space  encircling  the 
margin  of  the  lens,  and  known  as  the  canal  of  Petit,  has  no 
posterior  lining  membrane,  the  vitreous  extending  right  up 
to  the  suspensory  ligament,  at  least  only  leaving  room  for  a 
microscopic  lymph  space  between ; and  that  the  triangular  canal 
is  really  due  to  the  shrinking,  and  consequent  recession  of  the 
vitreous  after  death.  The  surface  of  the  vitreous  becoming  con- 
densed at  this  part,  has  led  to  the  further  mistaken  idea  of  a 
posterior  lining  membrane  to  the  cavity.  In  the  frozen  eyes 
that  I have  examined  I have  rarely  detected  ice  in  the  canal. 

The  communications  of  this  lymph-space  have  already  been 
described. 

The  vitreous  very  closely  resembles  fresh  white  of  egg,  both 
in  appearance  and  consistence.  If  a small  circular  wound 
be  made  in  the  sclerotic  of  a healthy  eye  the  vitreous  will 
not  pour  out,  but  will  protrude  as  a small  glistening  button  of 


* Although  the  hyaloid  membrane  is  thus  described  by  Klein,  Quain, 
Sharpey,  Sappey,  and  many  other  authorities,  yet  other  writers  of 
equal  repute, — e.g .,  Iwanoff,  Schwalbe,  Robin,  Henle,  &c.,  deny  its 
existence  altogether,  and  maintain  that  the  vitreous  is  in  immediate 
contact  with  the  membrana  limitans  interna  of  the  retina.  For  the 
pathological  arguments  urged  against  its  existence,  vide  Iwanoff  in 
the  Archtv  fur  Ophthalmologic,  vol.  xv.  part  a,  p.  51. 
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sufficient  consistence  to  be  snipped  off  with  a pair  of  scissors. 
Minute  lymph  clefts,  arranged  in  a concentric  manner  towards 
the  periphery,  and  in  a radiating  manner  towards  the  centre, 
can  readily  be  made  out  by  staining  the  surface  of  the  vitreous 
with  a colouring  fluid  in  a fresh  eye  divided  through  the  centre. 
Round,  fusiform  and  stellate  cells,  with  long  branched  processes, 
also  exist  throughout  the  vitreous,  especially  towards  its  surface. 
They  undergo  amoeboid  movements.  A minute  canal — the 
canal  of  Stilling  — lined  by  a thin  involution  of  the  hyaloid 
membrane,  extends  from  the  optic  papilla  to  the  back  of  the 
lens  capsule. 

The  Lens. — The  lens  is  entirely  surrounded  by  a smooth, 
almost  structureless  capsule.  The  front  portion  of  the  capsule 
is  as  thick  again  as  the  posterior  part.  It  is  thinnest  of  all 
at  the  posterior  pole.  The  capsule  is  materially  strengthened 
by  the  suspensory  ligament  of  Zinn,  which,  after  leaving  the 
ciliary  processes,  splits  up  into  a number  of  brush-like  fibres 
to  be  inserted  into  the  anterior,  and  partly  into  the  posterior 
capsule  of  the  lens,  close  to  its  periphery,  in  a peculiar  zigzag 
fashion  (Brailey.)  The  capsule  when  torn  in  situ  is  very  elastic, 
and  rapidly  contracts  and  puckers  up.  The  posterior  surface  of 
the  anterior  capsule  is  lined  throughout  by  a single  layer  of 
columnar  cells  with  an  hexagonal  base,  the  latter  part  resting 
against  the  capsule.  These  cells  are  perfectly  transparent  and 
homogeneous  ; but  after  death  the  cells  become  cloudy,  and  a 
reticulated  nucleus  and  stroma  can  be  demonstrated.  At  the 
lateral  margin  of  the  lens  these  cells  rapidly  elongate,  and 
from  being  vertical  incline  more  and  more  obliquely  on  each 
other,  and  as  they  are  traced  backwards,  they  become  tapered 
and  arch  over  their  predecessors,  their  distal  extremities  being 
in  regular  succession  against  the  inner  ends  of  the  columnar 
cells  mentioned  above.  As  each  cell  is  longer  than  its  neigh- 
bour, and  the  fibres  taper  rapidly  towards  the  corner  of  the 
arch,  the  fibres  appear  to  run  parallel  in  a horizontal  section 
through  the  lens.  The  lens  fibres  then  are  nothing  more  or 
less  than  enormously  elongated  ribbon-shaped  cells  “ passing 
from  the  posterior  surface  to  the  anterior,  the  posterior  ex- 
tremities being  in  contact  with  the  posterior  capsule,  the 
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anterior  with  the  epithelium  of  the  anterior  capsule”  (Klein). 

Between  the  two  surfaces  of  the  lens  the  fibres  are  arranged  in 
concentric  lamellae.  The  fibres  are  narrow  and  hexagonal  in 
section,  and  as  they  all  lie  in  close  contact,  a section  through 
the  lens  parallel  to  its  surface  shows  a beautiful  mosaic.  These 
hexagons  are  remarkably  uniform  in  shape,  and  are  arranged 
very  evenly  ; but  here  and  there  a fibre  fails  to  fill  the  area 
allotted  to  it,  so  that  a space  exists  between  the  contiguous 
fibres.  These  spaces  are  said  to  be  lymph  channels,  and  are 
intimately  connected  with  the  nutrition  of  the  lens  and  with  the 
changes  in  accommodation.  We  have  been  describing  the  lens 
fibres  as  they  would  be  seen  on  a flat  surface,  but  as  the  lens  is 
made  up  of  such  planes,  the  approximation  of  the  ends  of  suc- 
cessive pairs  of  such  fibres  in  regular  order  will  give  rise,  from 
a bird’s-eye  view,  to  more  or  less  stellate  arrangement,  the 
number  of  rays  varying  with  the  number  of  such  collections  of 
fibres.  These  rays  or  sutures  can  frequently  be  seen  by  means  of 
the  oblique  light  in  a healthy  eye.  In  the  child  each  surface 
presents  three  such  sutures,  arranged  as  a Y in  front  and  as  a A 
behind,  each  pair  enclosing  one-third  of  the  circumference.  In 
the  adult  there  are  secondary  rays  in  between.  These  sutures 
contain  a semi-fluid  homogeneous  cement  substance  similar  to 
that  between  the  fibres  themselves.  It  is  along  these  sutures 
that  those  degenerative  changes  are  most  prone  to  commence 
which  constitute  cataract. 

The  T unica  Vasculosa. — The  choroid  and  iris,  from  the  con-  Tunica 
tinuity  of  their  bloodvessels  and  similarity  in  structure,  have  Vasculos£u 
together  received  the  name  of  the  Tunica  Vasculosa. 

The  choroid  is  a highly  vascular  membrane  of  variable  thick- 
ness. It  is  firmly  attached  to  the  sclerotic  by  means  of  numerous 
vessels  and  nerves,  which  pierce  the  sclerotic  to  enter  it.  At  its 
commencement,  around  the  entrance  of  the  optic  nerve,  the 
stroma  of  the  choroid  is  continuous  with  the  fibres  of  the  lamina 
cribrosa.  A slight  force  will  detach  the  retina  from  the  internal 
surface  of  the  choroid,  though  the  pigmental  epithelial  layer  of 
the  letina  generally  remains  adherent,  thus  leaving  the  ends  of 
the  lods  and  cones  free  ; indeed,  it  was  this  fact  that  led  to  the 
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epithelial  layer  being  considered  a portion  of  the  choroid.  At 
the  ora  serrata  the  inner  surface  of  the  choroid  becomes  thrown 
into  a series  of  folds  separated  by  deep  grooves.  These  are  the 
ciliary  processes.  They  are  about  seventy  in  number,  of  very 
irregular  outline,  and  rest  on  a stroma  of  connective-tissue  fibres 
directly  continuous  with  the  tissue  of  the  ligamentum  pectinatum 
and  iris.  They  are  covered  with  a very  thick  stratum  of  jet-black 
pigment  cells,  on  the  inner  surface  of  which  rests  the  pars  ciliaris 
body  retinae  and  the  hyaloid  membrane.  The  anterior  part  of  the 
choroid,  commencing  from  the  ora  serrata,  together  with  the 
ciliary  processes  and  the  ciliary  muscle,  are  collectively  termed 
the  ciliary  body , and  the  space  included  by  these  parts,  together 

with  the  corresponding  strip 
of  sclerotic  on  its  outer  side, 
is  known  as  the  ciliary 
region. 

The  Choroid  (Fig.  7)  is 
made  up  of  the  following 
layers  from  without  inwards  : 

1.  The  Lamina  Fusca. — A 
loose  connective-tissue  layer, 
containing  pigmented  branch- 
ed cells  and  lymph  spaces, 
and  covered  with  an  endo- 
thelial lining.  This  layer  ad- 
heres to  the  sclerotic  after 
the  choroid  is  removed. 

2.  The  Lamina  Supra-cho- 
roidea,  identical  in  substance 
with  the  above,  and  forming- 
its  opposite  wall.  In  the 

meshes  of  the  fibres,  between  the  two,  is  the  peri-choroidal  lymph 
space. 

3.  The  Tunica  Vasculosa. — This  layer  forms  the  bulk  of  the 
choroid,  and  is  made  up  of  a loose  layer  of  connective-tissue 
cells  surrounding  the  large  vessels,  so  that  a section  resembles  a 
row  of  large  tubes  held  together  by  a scanty  network  of  fibres. 


Fig.  7. 


The 

Choroid. 


Section  of  the  Choroid  and  External 
Layers  of  the  Retina,  from  a preparation 
of  the  author’s.  Magnified  ioo  times. 

1.  Layer  of  rods  and  cones. 

2.  Pigmentary  layer  of  retina. 

a.  Lamina  vitrea. 

b.  Membrana  chorio-capillaris. 

c.  Lamina  vorticosa. 

d.  Lamina  supra-choroidea. 

e.  Lamina  fusca. 

f.  A portion  of  the  sclerotic. 
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4.  The  Chorio-capillaris  (Tunica  Ruyschiana). — ' This  is  a 
special  layer  of  branched  spindle-shaped  and  flattened  cells, 
pigmented  and  unpigmented.  They  contain  a dense  network  of 
capillaries.  Between  these  two  layers  Klein  describes  another, 
the  elastic  layer  of  Sattler,  consisting  of  two  endothelial  layers, 
with  a stratum  of  elastic  fibres  in  between. 

5.  Lastly,  the  Lamina  Vitrea  (Membrane  of  Bruch). — This  is 
a nearly  structureless  hyaline  lamina,  identical  in  breadth  and 
appearance  with  the  membrana  limitans  interna  of  the  retina. 
Against  this  rests  the  pigmentary  epithelial  layer  of  the  retina. 
The  chorio-capillaris  and  lamina  vitrea  are  the  seat  of  several 
very  important  pathological  changes,  especially  in  connection 
with  plastic  effusions. 

The  Ciliary  M'uscle  forms  a circular  band  of  unstriped  mus- 
cular fibres  wedged  in  between  the  sclerotic  and  ciliary  processes, 
immediately  behind  the  root  of  the  iris  and  ligamentum  pecti- 
natum.  The  greater  part  of  the  muscle  is  composed  of  meri- 
dionally-running bundles  of  fibres,  which  arise  from  the  cornea 
and  sclerotic,  near  their  junction,  just  internal  to  Schlemm’s 
canal,  and  the  fibres  spread  out  inwards  and  backwards  in  a fan- 
shaped manner,  to  be  inserted  into  the  stroma  of  the  ciliary 
processes — a few  fibres  passing  round  the  angle  into  the  iris 
itself.  The  remaining  portion — the  fibres  of  Muller — consist 
of  numerous  bundles  of  fibres,  which  encircle  the  lens  at  the 
root  of  the  iris.  They  run  in  a plane,  at  right  angles  to  the 
former  fibres. 

The  Iris. — The  iris  is  a framework  of  muscular  and  connec- 
tive tissues,  containing  a rich  network  of  pigment-cells,  vessels 
and  nerves.  From  before  backwards  we  find  the  following 
layers.  1.  The  endothelial  layer,  with  (2)  its  delicate  hyaline 
membrane,  the  continuation  of  the  remnant  of  Descemet’s  mem- 
brane. 3.  The  substantia  propria,  which  consists  of  bundles  of 
connective  tissue,  holding  in  its  meshes  the  vessels  and  nerves 
and  numerous  branched  pigment-cells.  4.  A hyaline  layer, 
continuous  with  the  lamina  vitrea  of  the  ciliary  processes 
and  choroid.  5.  The  “uvea,”  a prolongation  of  the  pigmentary 
layer  of  the  retina  and  ciliary  processes,  and  similar  to  it  in  struc- 
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'lu:  iris.  ture.  In  blue  irides  this  is  the  only  layer  that  contains  pigment 
granules. 

It  will  be  seen  from  the  above  description  that  the  choroid, 
ciliary  processes,  and  iris,  not  only  closely  resemble  one  another 
in  structure,  but  their  inner  layers  (viz.,  the  substantia  propria, 
hyaloid,  and  pigmentary  membranes)  may  be  traced  without 
solution  of  continuity  from  the  optic  nerve  to  the  margin  of  the 
pupil. 

The  arteries  of  the  iris  are  remarkable  for  the  thickness  of 
their  walls,  especially  their  outer  and  middle  coats.  They  spring 
from  a vascular  ring  formed  by  the  anastomoses  of  the  long  and 
anterior  ciliary  arteries  round  the  base  of  the  iris  (circulus  major), 
and  pass  forwards  in  a tortuous  manner  in  the  middle  of  the 
stroma  to  form  a second  circle  of  anastomosis  at  the  pupillary 
margin.  Here  they  communicate  with  the  veins  by  means  of  a 
very  fine  capillary  plexus.  The  veins  follow  the  arterial  branches. 
Lymphatic  sinuses  exist  in  the  sheaths  of  the  bloodvessels  and 
between  the  trabeculae  of  the  connective-tissue  bundles.  They 
open  into  the  spaces  of  Fontana. 

The  muscular  fibres  of  the  iris  are  situated  in  the  stroma. 
The  sphincter  consists,  like  the  dilator,  of  unstriped  fibres.  The 
dilator  is  developed  from  the  fasciculi  of  the  sphincter  by  a 
series  of  overlapping  arched  fibres.  As  the  fibres  pass  to  the 
circumference  they  divide,  to  form  two  layers,  a superficial  coarse 
layer  and  a deeper  fine  layer.  At  the  ciliary  border  they  form 
by  their  interlacement  a narrow  circular  plexus  of  fibres.* 


* Most  textbooks  describe  the  radiating  fibres  as  running  in  straight 
lines  to  the  sphincter,  but  this  is  evidently  a mistake.  If  a living 
healthy  eye  be  examined  with  a magnifying  glass,  the  deep  layer  of 
fibres  will  all  be  seen  to  have  a wavy  outline  > ~~ ~~~ — , while 

the  thicker  superficial  ones  will  be  seen  to  divide  dichotomously, 
the  two  branches  uniting  in  a similar  way  to  form  a fibre  like  the 
original  one,  thus  resembling  two  Y’s  joined  end  to  end  (y)-  Of  course 
there  are  endless  modifications  of  this  shape ; but  whatever  their  shape, 
wavy,  curved  or  branched,  they  all  appear  to  serve  one  purpose — viz., 
to  allow  of  the  pupil  becoming  contracted  without  in  the  least  stretching 
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The  Retina. — The  retina  consists  of  nerve-fibres  and  cells, 
arranged  in  well-defined,  sharply  demarcated  layers,  running 
parallel  to  the  surface  and  supported  by  a remarkable  frame- 
work of  connective  tissue,  the  fibres  of  Muller.  From  without 
inwards,  the  following  layers  are  recognized  : — i.  The  pig- 
mented epithelium.  This  forms  a single  layer  of  nucleated 
polygonal  cells,  forming  an  hexagonal  mosaic  pavement  on  the 
surface  of  the  lamina  vitrea.  The  inner  portion  of  each  cell  is 
prolonged  into  a brush  of  densely  pigmented  processes,  in 
which  the  rods  are  embedded.  The  outer  part  of  the  cells  have 
little  or  no  pigment.  2.  The  layer  of  rods  and  cones.  3.  The 
iimitans  externa.  4.  The  outer  nuclear.  5.  The  outer  mole- 
cular. 5.  The  inner  nuclear.  7.  The  inner  molecular.  8,  The 
ganglion  layer.  9.  The  layer  of  nerve-fibres;  and  lastly,  10.  the 
membrana  Iimitans  interna.  The  nuclear  layers  are  recognized 
at  once  by  their  large  cells  and  deep  staining.  The  molecular 
layers  are  known  by  their  fine  granular  appearance  and  inaction 
to  logwood  or  carmine.  The  ganglion  cells  and  nerve-fibres  in 
their  respective  layers  require  special  methods  of  treatment  to 
bear  the  least  resemblance  to  pictures  of  them  in  modern  text- 
books. 

In  the  axis  of  the  eye,  iVin.  to  the  outer  side  of  the  disc,  is 
the  macula  lutea,  or  yellow  spot.  It  is  pink  in  health,  the 
yellow  appearance  being  due  to. post-mortem  changes.  The 
large  bloodvessels  of  the  retina  pass  above  and  below,  but 
never  across  the  yellow  spot.  Minute  vessels  pass  directly  to 


the  fibres.  If  one  bears  in  mind  the  immense  number  of  radiating 
fibies  lound  the  iris,  and  the  minute  size  and  delicacy  of  the  sphincter, 
it  becomes  incredible,  were  all  the  radiating  fibres  to  be  put  on  the 
stretch  (which  the  received  account  renders  inevitable)  that  the  sphincter 
could  possibly  overcome  such  a resistance.  I have  repeatedly  examined 
aides  made  to  contract  under  eserine,  and  other  stimuli,  and  have 
invariably  observed  the  wavy  fibres  straighten  out  and  the  lozenge- 
spaces  to  elongate  by  the  approximation  of  their  sides,  in  the  same 

way  ^lat  ornamental  wickerwork  frames  are  adapted  to  fit  different  sized 
vases.— G.  L.  J. 
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ANATOMY  OF  THE  RETINA. 


V essels  of 
Retina. 


it  from  the  papilla,  terminating  at  the  border  of  the  fovea  by 
means  of  capillary  loops,  so  that  this  last  is  quite  destitute  of 
vessels.  The  retinal  vessels  are  surrounded  by  peri-vascular 
lymph  spaces  similar  to  those  of  the  iris.  The  large  arteries 
and  veins  are  all  situated  in  the  nerve-libre  layer  of  the  retina,, 
the  other  layers,  as  far  as  the  inner  granular  layer, being  supplied 
by  minute  loops  from  the  arteries.  The  external  granular  layer 
and  the  rods  and  cones  are,  like  the  fovea  centralis,  destitute 
of  vessels.* 

Where  the  optic  nerve  perforates  the  lamina  cribrosa  all  the 
nerve-fibres  lose  their  medullary  sheaths,  and  the  delicate  axis 
cylinders,  which  alone  remain,  pass  round  the  margin  of  the 
shallow  optic  depression  and  form  the  internal  layer  of  the  retina. 


* Of  late  years  a fresh  impulse  has  been  given  to  the  study  of  the 
retina,  through  the  discovery  of  the  visual  purple  ( Sehpurpur ) by  Boll. 
He  found  that  the  outer  part  of  the  rods  (which  lie  between  the  brush- 
fibres)  become  stained  when  kept  away  from  the  light,  giving  the 
retina,  a purple-pink  colour.  This  gradually  fades  away  on  exposure, 
a pale  grey  being  left.  Kiihne,  taking  advantage  of  this  fact,  made 
use  of  the  eye  as  a photographic  apparatus.  By  keeping  a rabbit  in 
the  dark  for  some  hours  and  then  exposing  its  eye  to  daylight  let  into 
a dark  room  through  a tube,  he  was  enabled  to  take  a negative  on  the 
retina  of  a design  placed  in  the  lumen  of  the  tube.  After  an  exposure 
for  some  seconds  and  subsequent  removal  of  the  retina,  the  design 
appeared  in  pink  on  a white  ground,  though  entirely  destitute  of  details 
or  alternations  of  light  and  shade.  This  purple  can  be  isolated,  and 
restored  when  faded  by  contact  with  the  pigmented  epithelium.  “ Retinas 
of  eyes  kept  in  the  dark,  red,  or  yellow  light,  easily  separate  from  the 
pigmented  epithelium,  owing  to  an  active  retraction  of  the  pigmented 
fibrils  mentioned  above.”  (Kiihne,  Untersuchungen  a.  d.  phys.  Institut 
d.  Univ.  Heidelberg , vol.  ii.  1879,  and  vol.  iii.  t and  2,  1880). 


ACCOMMODATION  OF  THE  EYE. 


23 


ACCOMMODATION  OF  THE  EYE. 

It  appears  that  in  the  accommodation  of  the  eye  for  near 
objects  the  convexity  of  the  anterior  surface  of  the  lens  is 
increased.  It  is  evident  that  this,  or  some  equivalent  change 
in  the  dioptric  media  of  the  eye,  must  take  place,  otherwise  rays 
of  light  from  a near  object  (divergent  rays)  could  not  be  brought 
to  the  same  focus  as  rays  from  distant  objects  (parallel  rays) ; 
in  other  words,  parallel  and  divergent  rays  cannot  be  focussed 
on  the  retina  unless  the  medium  through  which  they  pass  is 
capable  of  altering  its  power  of  refraction.  ( See  Chapter  on 
“ Errors  of  Refraction.”) 

Helmholtz,  in  his  experiments,  took  advantage  of  the  well- 
known  fact  that  when  a lighted  candle  is  held  in  front  of  a 
healthy  eye,  three  reflected  images  of  the  flame  may  be  seen 
apparently  in  the  pupil — an  anterior  and  posterior  erect  image, 
being  the  reflections  from  the  cornea  and  anterior  surface  of  the 
lens,  and  a middle  but  inverted  image  reflected  from  the  pos- 
terior surface  of  the  lens  or  vitreous.  With  his  ophthalmometer 
he  was  able  to  measure  the  magnitude  of  these  reflected  images 
under  varying  circumstances,  and  he  found  that  so  long  as  the 
person  under  observation  looked  steadily  at  a distant  object — 
that  is,  accommodated  his  eye  for  the  far  point — the  three  re- 
flected figures  of  the  flame  of  the  candle  remained  unaltered  in 
size  ; but  the  instant  the  accommodation  of  the  eye  was  changed, 
and  a near  object  was  brought  under  observation,  the  reflected 
image  from  the  anterior  surface  of  the  lens  increased  in  magni- 
tude, the  other  figures  remaining  unaltered  in  size. 

It  became  evident,  therefore,  that  in  varying  the  accommoda- 
tion of  the  eye  from  a far  to  a near  object,  the  convexity  of  the 
anterior  surface  of  the  lens  was  augmented,  the  depth  of  the  lens 
from  before  backwards  being  increased  by  the  bulging  forwards 
of  its  anterior  surface.  The  increase  thus  observed  in  the  curva- 
ture of  the  lens,  has  been  shown,  mathematically,  to  be  sufficient 
to  bring  divergent  rays  from  near  objects  to  the  same  focus  as 
that  of  parallel  rays  from  distant  objects  without  such  alteration. 
In  the  latter  case  the  lens  is  at  rest,  and  it  is  only  when  we  look 
at  near  objects  that  the  accommodation  is  brought  into  play. 
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ACCOMMODATION  OF  THE  EYE. 
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The  accommodation  of  the  eye  appears  to  be  a voluntary 
act,  inasmuch  as  it  is  under  the  control  of  the  will : we  wish 
to  see  a near  object,  and  on  looking  at  it,  the  changes  in  the 
form  of  the  lens  above  described  take  place,  in  the  same  way 
as  the  extensor  muscles  respond  to  the  desire  to  open  our  hand 
when  closed.  In  the  infant  we  see  how  vague  and  uncertain 
the  performance  of  those  actions  is,  which  for  accuracy  depend 
upon  the  accommodation  of  the  eye  ; doubtless  by  repetition 
these  actions  afterwards  become  unconscious  and  automatic  ; the 
acquired  faculties  being  organized  in  the  constitution' of  the 
sensori-motor  ganglionic  nuclei,  the  movements  follow  as  reflex 
effects  of  an  external  stimulus.  Another  point  especially  deserv- 
ing attention  in  connection  with  these  focal  adjustments,  is  the 
combined  precision  and  incessant  variation  required ; so  long 
as  a person  is  awake,  alterations  in  the  distance  between  the 
retina  and  objects  under  observation  must  be  taking  place  at 
every  instant,  necessitating  corresponding  alterations  in  the  cur- 
vature of  the  lens  ; for  it  has  been  proved  that,  for  correct  vision, 
not  only  must  the  rays  of  light  be  brought  to  a focus  on  the 
retina  but  accurately  focussed  on  its  bacillary  layer. 

The  accommodation  of  the  eye  is  effected  by  the  action  of  the 
ciliary  muscle.  In  support  of  this  idea  we  cannot  overlook 
the  fact  that  in  animals  whose  range  of  accommodation  is 
highest,  as  birds,  the  ciliary  muscle  is  largely  developed ; in 
those,  as  fishes,  in  which  accommodation  is  almost  nil , the 
ciliary  muscle  is  hardly  developed.  At  one  time  it  was  supposed, 
that  in  the  accommodation  of  the  eye  the  action  of  the  ciliary 
muscle  was  much  assisted  by  the  iris ; but  Von  Graefe’s  case  has 
settled  this  point ; for,  in  this  instance,  the  whole  of  the  iris  was 
removed  and  yet  the  power  of  accommodation  remained  perfect. 
On  the  other  hand,  if  the  action  of  the  ciliary  muscle  is  paralyzed 
by  atropine,  the  accommodation  of  the  eye  is  destroyed,  and 
consequently  all  objects  held  close  to  it  are  blurred  and  dim. 


CHAPTER  II. 

Methods  employed  in  examining  the  Eye  and  Lachrymal  Appa- 
ratus— Tension  of  Eyeball — Tests  for  Colour  Blindness — Test 
Types — Visual  Field — The  Ophthalmoscope  : its  Principle 
and  Use — Ophthalmoscopic  Appearances  of  the  Healthy  Eye , 

EXAMINATION  OF  THE  EYE. 

The  essential  point  to  attend  to  in  examining  the  eye  is,  that  Examina- 

A . . TION  OF 

it  should  be  illuminated  by  a clear,  bright  light.  The  patient  THe  Eye. 
may  conveniently  be  seated  before  a window,  the  surgeon 
standing  in  such  a position,  that  no  part  of  his  person  inter-  Light, 
cepts  the  rays  of  light  from  falling  directly  on  the  patient’s  eye, 
and  yet  enabling  him  to  examine  the  part  thoroughly. 

The  next  thing  to  be  done  is  to  open  the  eyelids,  the  upper  Manipula- 
one  with  the  thumb  of  one  hand,  and  the  lower  with  the  other.  tlon‘ 

This  manipulation,  though  simple  enough,  requires  care  ; even 
slight  pressure  on  a diseased  eyeball  frequently  causing  pain 
and  irritation,  followed  by  a gush  of  tears  from  the  eye,  which 
for  the  moment  prevents  us  from  proceeding  with  our  examina- 
tion. The  lids  having  been  separated  as  far  as  possible,  the 
condition  of  the  cilia,  puncta,  conjunctiva,  sclerotic,  cornea,  and 
iris  should  be  carefully  noticed. 

If  one  eye  only  is  diseased  we  must  compare  its  condition  The  two 
with  the  sound  eye  ; slight  alterations  in  the  colour  and  bright-  compared, 
ness  of  the  iris,  which  may  nevertheless  be  very  significant,  are 
often  thus  distinguishable,  and  any  abnormal  prominence  or 
flattening  of  one  cornea  will  be  made  more  apparent  by  contrast 
with  the  other.  It  is,  moreover,  by  a comparative  examination 
of  this  kind,  that  we  ascertain  the  nature  of  the  various  derange- 
ments that  are  met  with  in  connection  with  the  muscular 
apparatus  and  movements  of  the  eyeball. 
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Examination  of  the  Iris. — It  will  frequently  be  necessary  in 
examining  the  diseased  eye,  to  ascertain  if  the  iris  responds  to 
the  stimulus  of  light,  or,  in  other  words,  if  the  pupil  dilates  and 
contracts  freely.  To  determine  this,  the  patient  should  be 
placed  before  a moderately  strong  light,  which  falls  obliquely, 
from  one  side  only,  on  the  eye.  The  unaffected  eye  should  be 
closed  with  a folded  cloth  or  the  hand.  The  surgeon  alternately 
closes  and  uncovers  the  affected  eye  with  his  hand,  keeping  the 
pupil  well  in  view.  If  the  iris  is  healthy  the  pupils  will  have 
dilated  while  the  light  was  shaded  from  the  eye,  but  will  con- 
tract again  the  instant  that  bright  luminous  rays  reach  the 
retina.  Any  deviations  from  this  rule  should  be  carefully 
noticed,  for,  in  the  absence  of  synechia  or  other  mechanical 
impediment  to  the  motions  of  the  iris,  the  character  of  its 
response  to  luminous  impressions  afford  us  valuable  information 
in  many  disorders  affecting  the  deep-seated  structure  of  the 
eye.  The  retina  of  one  eye  may,  however,  be  diseased  and 
yet  the  pupil  dilates  and  contracts  on  the  stimulus  of  light, 
for  light  falling  on  the  retina  of  a healthy  eye  will  through 
reflex  action  cause  the  contraction  of  the  iris  in  the  other 
eye,  although  it  be  amaurotic  ; and,  on  the  other  hand,  an 
inactive  and  dilated  pupil  does  not  invariably  indicate  a 
diseased  condition  of  the  retina.  In  all  doubtful  cases  apply  a 
weak  solution  of  atropine  to  the  eye  ; the  existence  of  synechia 
are  demonstrated  in  this  way,  the  affected  pupil  dilating  in  an 
irregular  manner.  But  supposing  there  are  no  such  compli- 
cations, the  atropine  will  nevertheless  be  useful,  enabling  us 
the  better  to  examine  the  deeper  structures  of  the  eye  with  the 
ophthalmoscope. 

Eyelids  and  Lachrymal  Apparatus. — It  is  by  no  means  an 
uncommon  circumstance  for  foreign  bodies  to  become  lodged 
beneath  the  upper  lid,  and  in  order  to  see  them  it  is  necessary 
to  evert  the  lid.  A steel  probe,  or  some  such  instrument  which 
will  not  easily  bend,  is  laid  against  the  skin  of  the  lid  along  the 
upper  border  of  the  tarsal  cartilage,  or  about  half  an  inch  from 
the  free  margin  of  the  lid  ; the  surgeon,  with  the  other  hand, 
takes  hold  of  some  of  the  most  prominent  cilia,  and  after  gently 
drawing  the  lid  forward,  turns  it  backwards  over  the  probe  ; if 
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the  patient  is  now  directed  to  look  downwards,  the  superior 
palpebral  conjunctiva  may  be  examined. 

The  condition  of  the  passages  by  which  the  lachrymal  secre-  Lachrymal 

, r . obstruo 

tion  passes  from  the  eye  into  the  nose  often  requires  myestiga-  tj0„s. 
tion,  for  should  they  become  occluded,  it  is  evident  that  the 
tears  will  be  unable  to  escape  through  their  proper  channel, 
and  accumulating  at  the  inner  corner  of  the  eye  will  overflow 
and  run  down  the  cheek.  Under  these  circumstances  an  idea  Situation 
may  be  gained  of  the  seat  of  the  obstruction  from  the  following  tailed, 
considerations  : — If  the  puncta  and  canaliculi  are  healthy, 
gentle  pressure  made  over  the  lachrymal  sac  will  cause  a 
minute  drop  of  fluid  to  ooze  out  through  the  puncta  ; but 
supposing  these  structures  to  be  impervious,  no  such  regurgita- 
tion of  fluid  can  take  place.  If  therefore  constant  lachry- 
mation  exists,  and  on  making  pressure  below  the  tendon  of  the 
orbicularis,  a drop  of  fluid  oozes  out  through  the  puncta,  we 
may  conclude  that  the  obstruction  is  in  the  nasal  duct. 

There  are,  however,  exceptions  to  this  rule,  for  if  the  lachry-  Displace- 
mation  depends  on  malposition  of  the  puncta,  either  from  the  puncta. 
chronic  inflammation  and  thickening  of  the  conjunctiva,  from 
paralysis  of  the  orbicularis,  or  any  other  cause  slightly  displacing 
the  puncta,  it  is  evident  that  only  a portion  of  the  tears  can 
gain  access  to  the  sac,  the  remainder  flowing  over  the  cheek. 

Under  these  circumstances,  the  lachrymal  sac  being  partly  full, 
if  pressure  is  made  over  it,  a drop  of  fluid  will  ooze  out  through 
the  puncta  ; but  in  such  cases  there  can  be  no  difficulty  in 
ascertaining  the  cause  of  the  overflow,  the  displacement  of  the 
puncta  being  readily  seen. 

If  we  have  reason  to  suppose  that  either  the  puncta  or  canaliculi  Explora- 
are  closed,  we  may  explore  the  parts  by  introducing  a fine  probe  probe.3 
into  the  punctum,  and  passing  it  along  the  canaliculus  into  the 
lachrymal  sac.  In  this  operation  the  lid  should  be  slightly 
everted,  so  as  to  expose  the  punctum,  and  a fine  probe  should  be 
passed  into  it  for  about  half  a line  in  a perpendicular  direction, 
the  instrument  being  afterwards  directed  horizontally  inwards  to- 
wards the  lachrymal  sac.  Some  slight  resistance  to  the  pas-  Caution 
sage  of  the  probe  is  often  felt  at  one  or  both  extremities  of  the  nAlllutd’ 
canaliculus  ; this  arises  from  the  presence  of  two  small  valves, 
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and  the  involuntary  contraction  of  the  sphincter  muscle  which 
surrounds  the  orifices  of  the  duct.  Gentle,  but  continued 
pressure  with  the  probe,  in  the  direction  above  indicated,  will 
speedily  overcome  the  spasm  of  these  contractile  fibres,  and  the 
instrument  will  then  readily  enter  the  sac,  and  its  point  may 
be  pushed  against  the  inner  bony  wall. 

Tension  of  the  Eyeball. — The  patient  should  be  directed  to 
close  the  lids  of  the  eye  under  examination  ; the  surgeon  then 
places  the  tip  of  one  forefinger  on  the  outer  part  of  the  eyeball, 
exerting  gentle  pressure  on  tine  opposite  side  of  the  globe  with  the 
forefinger  of  the  other  hand  ; the  amount  of  resistance  offered 
indicates  the  degree  of  tension.  In  its  healthy  state  the  globe 
can  be  easily  dimpled,  but  in  chronic  glaucoma  it  becomes  of 
stony  hardness ; and  for  convenience  of  note  taking,  we  may 
divide  the  degrees  of  tension  of  the  eyeball  into  “normal  ten- 
sion,” tension  increased  slightly  (+i),  rather  more  (+2),  of 
stony  hardness  ( + 3).  The  normal  tension  of  the  eyeball,  how- 
ever, has  a certain  range  or  variety  in  persons  of  different  ages, 
build  and  temperament,  and  according  to  varying  temporary 
states  of  the  system,  as  regards  emptiness  and  repletion. 

Defects  in  Colour-sight. — The  easiest  method  ot  detecting 
defects  in  colour-sight  is  by  the  use  of  Holmgren’s  test.*  This 
consists  of  bundles  of  coloured  wools,  skeins  of  various  tints  of 
red,  orange,  yellow,  yellow-green,  pure  green,  blue-green,  blue, 
violet,  purple,  pink,  brown  and  grey.  The  patient  is  supplied 
with  a sample  of  wool,  and  directed  to  match  it  with  a skein  of 
exactly  similar  tint  in  the  bundle  of  various  coloured  wools  ; if 
he  can  do  this  quickly,  and  without  making  any  mistakes,  es- 
pecially with  the  scarlet  and  green  tints,  his  colour-sight  is  good. 
On  the  other  hand,  supposing  we  give  this  individual  a light 
shade  of  green,  and  he  fails  to  match  it  with  a precisely  similar 
shade  of  green,  but  selects  from  the  skeins  of  wool  a shade  of 
grey  as  a match  to  the  light  green,  he  is  colour-blind. 

We  next  supply  the  patient  with  a skein  of  wool  midway  in 


•*  Worsteds,  matching  as  nearly  as  possible  those  of  Professor  Holm- 
gren, may  be  had  of  Messrs.  Pickard  & Curry,  195,  Great  Portland 
Street. 
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colour  between  the  lightest  and  darkest  shade  of  red-mauve  ; 
supposing  he  matches  this  with  a blue  or  violet  colour  he  is 
red-blind.  If  he  matches  it  with  a grey,  he  is  green-blind. 

Further,  if  red-blind,  he  will  match  a scarlet  skein  with  a dark 
green  or  brown  wool.  But  if  green-blind,  he  will  choose  a light 
preen  or  brown  to  match  a skein  of  scarlet  wool. 

o 

Test  Types. — It  is  advantageous  to  have  a fixed  scale  by  which  Test  types 
to  test  the  acuteness  of  vision,  and  which  may  be  used  not  only 
as  a standard  of  comparison  between  one  person  and  another,  but 
also  to  ascertain  whether  a patient’s  sight  be  improving  or  other- 
wise under  treatment.  Cowell’s  test  types  are  most  convenient  Cowell’s 
for  this  purpose.*  A series  of  these  types  from  No.  I.  to  No.  XL.  t>pes' 
are  arranged  according  to  the  size  of  the  letters,  so  that  No.  I. 
is  seen  by  an  emmetropic  eye  at  a distance  of  one  foot  at  an 
angle  of  five  minutes,  and  its  letters  cannot  be  distinctly  made 
out  beyond  that  distance.  The  letters  No.  II.  are  seen  at  two 
feet  distance  at  the  same  angle,  and  so  on. 

Supposing  now  a patient  to  be  affected  with  a defect  of  vision,  Method  of 
so  that  he  cannot  seen  No.  I.  type  at  a distance  of  twelve  inches  usmg  theiru 
from  his  eyes,  but  can  make  out  No.  IV.  type  at  this  distance  ; 
evidently  he  recjuires  to  see  the  letters  under  a larger  angle 
than  that  of  five  minutes,  in  order  that  he  may  gain  a larger 
retinal  image.  We  calculate  the  degree  of  acuteness  of  vision 
as  follows  : — Let 

V = Acuteness  of  vision. 

d = utmost  distance  at  which  the  type  is  recognized. 

D = distance  at  which  type  appears  at  an  angle  of  five 
minutes. 

Then  V = ^ 

For  instance,  the  individual  who,  having  his  eyes  properly 
accommodated,  distinguishes  No.  XX.  test  type  at  ten  feet 
instead  of  twenty  feet,  has  diminished  acuteness  of  vision, 

v — 10  — 1 
v — W — 2- 

If  he  can  only  distinguish  No.  III.  type  at  one  foot,  his  acute- 
ness of  vision  V = and  so  on. 


Messrs.  Harrison  & Sons,  Printers,  St.  Martin’s  Lane. 
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EXAM1NA  TION  OF  VISUAL  FIELD. 


Range  of 
accommo- 
dation. 


Visual 

field. 


Limits  as- 
certained. 


The  range  of  accommodation  for  vision  at  different  distances 
varies  in  different  individuals  and  at  different  periods  of  life  ; in 
the  normal  or  emmetropic  eye,  the  nearest  point  of  distinct 
vision  is  from  three  and  a half  to  four  inches,  and  the  furthest 
point  is  at  an  infinite  distance,  being  limited  only  by  the  loss 
of  the  rays  of  light,  due  to  atmospherical  or  physical  causes. 

The  Visual  Field. — The  visual  powers  may  be  almost  perfect 
at  the  macula  lutea,  and  yet  beyond  this  spot  the  functions  of 
the  retina  may  be  completely  destroyed.  It  is  often  necessary, 
therefore,  to  ascertain  the  extent  of  the  visual  field — that  is,  of 
the  integrity  or  otherwise  of  the  whole  of  the  sentient  surface 
of  the  retina. 

The  limitation  of  the  visual  field  may  be  ascertained  in  the 
following  manner.  The  patient  is  seated  at  a distance  of  a foot 
from  a blackboard,  or  a frame  in  which  has  been  placed  a sheet 
of  blue  tissue  or  other  paper.  On  the  centre  of  this  a small 
cross  is  marked  with  chalk  or  pencil,  and  the  patient  is  directed 
to  fix  his  eye  upon  this  point,  the  other  eye  being  closed.  The 
crayon  is  now  moved  over  the  paper,  being  carried  successively 
upwards,  downwards,  and  to  the  right  and  left  horizontally, 
marking  in  each  direction  the  extreme  limits  at  which  the 
patient  perceives  it.  The  same  plan  is  followed  for  all  inter- 
mediate points,  and  the  outline  thus  drawn  upon  the  board  or 
paper  shows  the  limit  of  the  field  of  visual  perception.  The 
other  eye  may  then  be  tested  in  the  same  way.* 

A good  idea  of  the  extent  of  the  visual  field  may  be  obtained 
by  directing  the  patient  to  close  one  eye,  and  with  the  other  to 
look  steadily  at  one  of  the  observers  eyes.  While  the  patient 
keeps  his  eye  fixed  in  this  way,  the  observer  moves  one  of  his 
fingers  in  various  directions  over  the  patient’s  field  of  vision, 
ascertaining  how  far  the  finger  can  be  seen  from  the  optic  axis 
of  the  eye  under  observation.  It  is  evident  that  under  these 
circumstances,  if  the  functions  of  any  part  of  the  retina  external 
to  the  macula  lutea  is  impaired,  that  the  patient  will  be  unable 


* “The  Diagnosis  and  Treatment  of  the  Diseases  of  the  Eye,”  by 
Dr.  II.  Williams,  Harvard  University,  U. S. 
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to  see  the  observer’s  fingers  when  situated  at  the  corresponding 
part  of  the  visual  field. 

If  the  patient’s  sight  is  so  far  impaired,  as  for  instance  by  an  Another 
opaque  lens,  that  he  can  no  longer  count  fingers,  it  may  yet  be 
necessary  to  test  the  extent  of  vision,  which  may  be  managed  as 
follows.  One  eye  being  closed,  we  direct  the  patient  to  fix  a 
luminous  point  while  we  throw  on  the  eye,  by  means  of  a small 
mirror,  the  light  of  a lamp.  By  varying  the  position  of  the 
mirror  we  can  give  to  the  light  all  directions,  and  thus  examine 
the  perception  of  light  through  the  entire  extent  of  the  retina. 

If  the  perception  of  light  is  preserved  in  all  directions  we  know 
there  is  no  detachment  of  the  retina. 

THE  OPHTHALMOSCOPE. 

Illumination  of  the  Eye. — The  reason  why  we  cannot  ordi-  The  Oph- 

, _ . . 1 • j r 1 THALMO- 

narily  see  the  interior  of  the  eye  without  the  aid  of  an  oph-  scope. 
thalmoscope,  as  well  as  the  principle  of  its  action,  will  become  ItsPnncipF- 
intelligible  by  reference  to  the  following  figure  (Fig.  8),  in  which 
A represents  the  eye  under  examination,  accommodated  to  the 
distant  point  F,  where  the  flame  of  a lamp  is  supposed  to  be 
situated.  It  is  evident  that  some  of  the  divergent  rays,  pro- 
ceeding from  the  luminous  body  at  F,  will  fall  upon  A’s  cornea, 
and  being  refracted  by  its  dioptric  media,  will  meet  at  C on  A’s 
retina.  Some  of  these  rays  are  absorbed,  others  are  reflected 
by  the  structures  of  the  fundus,  and  these,  before  emerging  from 
the  eye,  must  pass  through  precisely  the  same  media  as  they  did 
on  entering  it ; and  in  consequence  of  their  pursuing  this  path, 
they  will  be  brought  to  a focus  at  the  point  from  which  they 
started — namely,  at  F.  U nless  an  observer’s  eye,  therefore,  can 
be  made  to  take  the  place  of  the  luminous  body  at  F,  it  is 
evident  that  none  of  the  reflected  light  from  A’s  retina  can 
possibly  reach  the  observer’s.  A’s  pupil,  therefore,  appears  Why  the 
black  to  a person  in  the  position  p,  or,  in  fact,  at  any  other  p“ars  black, 
point  than  at  F.*  If,  however,  a mirror  with  a hole  in  its  centre, 

* “Manual  of  Instructions  for  the  Guidance  of  Army  Surgeons  in 
Testing  the  Range  and  Quality  of  Vision.”  By  Deputy  Inspector- 
General  J.  Longmore,  Professor  of  Military  Surgery  at  the  Army  Medi- 
cal School.  Page  38. 
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tion by  a 
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mirror. 


through  which  light  can  pass,  be  substituted  for  the  lamp, 
and  the  rays  reflected  from  its  surface  be  directed  into  the  eye 
Fig.  8.  A,  the  light  returning  from  A’s  retina  can 

n now  enter  the  observer’s  eye,  which,  under 

these  circumstances,  may  be  made  to 
occupy  the  position  of  the  lamp,  as  repre- 
sented in  Fig.  8. 

Again,  suppose  the  luminous  body  is 
removed  from  the  point  F to  F'  (the 
patient’s  eye  being  still  accommodated 
for  the  distance  A F),  the  divergent  rays 
proceeding  from  it,  and  being  refracted 
by  the  dioptric  media  of  A,  would  inter- 
| / sect  at  D,  were  they  not  intercepted  by 

the  fundus  of  the  eye  ; as  it  is,  they  form 
a circle  of  light  extending  from  a to  b. 
But  since  the  eye  A is  adjusted  for  the  far 
point  F,  and  not  for  F',  it  follows,  that  the 
rays  reflected  from  any  point  in  the  circle 
a b , after  emerging  again  from  A,  will  be 
brought  to  a focus  at  the  distance  A F ; 
and  those  from  the  extreme  points  a and 
b will  converge  respectively  to  a!  and  b'  in 
lines  prolonged  from  a and  b through  x 
the  optical  centre  of  A.  Under  these  cir- 
cumstances, an  observer’s  eye  at  any 
j I point  ft  will  receive  a few  of  the  rays  from 

A’s  retina,  which  will  thus  appear  illumi- 
nated, even  without  the  aid  of  a mirror. 

If  these  considerations  be  applied  to 
i the  ophthalmoscope,  the  principles  upon 
\ which  this  instrument  depends  as  a means 
; of  illumination  may  be  readily  compre- 

\ hended,  it  being  essentially  a mirror,  con- 

1 1 

structed  so  as  to  allow  the  observer's  eye 
to  take  the  place  of  the  flame  of  the  lamp, 
as  represented  in  Fig.  8.  As,  however,  the  deeper  parts  of  the 
eye  are  only  seen  through  its  refracting  media,  we  have  still  to 


I 
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explain  the  formation  of  images  of  those  parts,  which  may  be 
distinctly  visible  to  the  observer. 

Formation  of  Images. — There  are  two  distinct  modes  of  Formation 
examining  an  eye  with  the  ophthalmoscope,  known  as  the  direct  ° 
and  the  indirect  methods.  By  the  former  an  erect  real  image 
is  perceived  by  the  observer,  and  by  the  latter  an  inverted  aerial 
image  is  produced. 

i.  By  referring  to  Fig.  o the  direct  method  of  examination  i.  direct 

method. 

may  be  readily  understood.  A represents  the  eye  of  the  observer 
and  B that  of  the  patient,  F the  source  of  light,  from  which  a 
cone  of  rays  a b falls  upon  L,  a double-convex  lens  interposed 
between  F and  the  plane  polished  surface  c d of  the  ophthalmo- 
scope S.  By  means  of  the  lens  L the  divergent  rays  of  light 
from  F are  made  to  converge  upon  the  mirror  (which  thus  acts 
as  a concave  mirror  in  a position  posterior  to  the  eye  of  the 
observer),  and  after  reflection  from  its  surface,  they  proceed  as 
if  they  came  from  a!  b ' situated  behind  it,  and  converge  towards 
some  pointy.  A portion,  however,  of  the  rays  included  between 
g i and  h k is  intercepted  by  the  dioptric  media  of  B,  and  these, 
after  refraction,  intersect  at  O within  the  eye,  from  whence  they 
again  diverge  to  form  a circle  of  light  upon  B’s  retina.  If  in 
this  circle  any  two  points  a,  /3,  be  taken,  the  reflected  rays  from 
which  pass  through  the  sight-hole  m n of  the  ophthalmoscope, 
they  will  be  brought  to  a focus  at  a'  ft  on  A’s  retina,  and  a image 
virtual,  erect,  and  magnified  image  a'  f of  a j3  will  be  seen  by  nified.™35 
the  observer,  apparently  projected  beyond  the  patient’s  eye.* 

In  the  indirect  method  of  ophthalmoscopic  examination,  it  is  2-  Indirect 

, , . . _ , method. 

necessary  to  place  a convex  lens  in  front  of  the  patient  s eye. 

In  Fig.  io,  A represents  the  observer’s  eye,  B that  of  the  patient,  Using  a 
F the  source  of  light,  L'  a convex  lens,  by  which  a cone  of  con-  ie°ns.eX 
verging  rays  is  made  to  fall  on  the  mirror  S,  and  which,  being 
reflected  from  its  surface,  c d,  would  find  a focus  at  some  point  o; 
but  by  the  interposition  of  a second  convex  lens,  L"  (object 
lens),  the  rays  are  brought  to  an  earlier  focus  at  p,  whence,  after 
intersection,  they  diverge  until  intercepted  by gh,  the  cornea  of  B. 

"*  The  eyes  of  both  observer  and  patient  are  supposed  to  be  emme- 
tropic. 
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A portion  of  this  light,  corresponding  to  the  aperture  of  the 
pupil  i k,  enters  the  eye,  and  rendered  slightly  convergent  by  its 
Fig.  9.  dioptric  media,  proceeds  to  form  a circle 

g"  of  light  in  n on  the  retina.  The  rays, 
returning  from  any  two  points  a and  /3  in 
this  circle  will  emerge  parallel,  or  slightly 
convergent  from  B (according  to  its  ac- 
commodation), and  after  refraction  by  the 
object  lens  L",  will  be  united  at  a'  and  /3' 
respectively,  at  the  distance,  approxi- 
mately, from  L"  of  q its  principal  focus. 
A real,  inverted,  and  magnified  image  a'  ft 
of  a /3,  will  thus  be  formed;  and  this  will 
be  distinctly  visible  by  A at  a distance  of 
twelve  or  fourteen  inches,  the  rays  diverg- 
ing from  a being  brought  to  a focus  on  the 
retina  at  a",  and  those 
from  /3  at  /3". 

The  Indirect  Method 
of  examination  enables 
us  to  obtain  a clear,  in- 
verted image,  of  the  de- 
tails of  the  fundus  at 
about  fourteen  inches 
from  the  eye  under  ob- 
servation. If  the  pupil  is 
dilated  we  can  thus  at  a 
glance  see  the  optic  disc 
and  surrounding  struc- 
tures. The  indirect  me- 
thod, therefore,  is  very 
useful,  in  that  it  gives  us 
a general  view  of  the 
fundus,  and  so  enables 
us  readily  to  detect  any 
abnormalities. 

The  Direct  Method  of  examination,  however,  enables  us  to 
appreciate  far  more  exactly  than  the  indirect  method,  the  nature 
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of  actual  or  suspected  alterations 
in  the  condition  of  the  fundus 
of  the  eye.  By  this  method,  sup- 
posing the  eye  under  observation 
is  emmetropic  (refraction  nor- 
mal), at  a distance  of  three  or  four 
nches  from  the  eye  we  perceive 
an  erect  and  enlarged  image  of 
a definite  portion  of  the  fundus. 
The  image  is  often  so  much 
enlarged  that  we  cannot  see  the 
whole  of  the  papilla  in  the  field 
of  the  pupil ; it  may  be  that  even 
the  trunk  of  one  of  the  vessels 
is  sufficient  to  fill  it.  If  the  pa- 
tient under  observation  is  myopic 
it  will  be  necessary  to  place  a con- 
cave lens  behind  the  mirror  of 
the  ophthalmoscope  of  sufficient 
strength  to  give  us  a clear  erect 
image  of  the  fundus.  The  erect 
method  is  also  very  useful  in 
detecting  opacities  in  the  vitre- 
ous or  lens,  and  detachments  of 
the  retina.  Lastly,  by  the  direct 
method  the  ophthalmoscope  may 
be  employed  to  ascertain  the  re- 
fraction of  the  eye,  a subject  I 
shall  return  to  when  considering 
hypermetropia  and  other  errors 
of  refraction. 

Choice  of  an  Ophthalmoscope . 
— The  instrument  I prefer  to  any 
other  is  Dr.  Loring’s,  of  New 
York  ; its  price,  however,  about 
£ 7 , is  a serious  objection  to  its 
general  use.  Messrs.  Picard  & 
Currie,  of  195,  Great  Portland 


Choice  of 
ophthalmo- 
scope. 
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Source  of 
light. 


Atropine 
not  essen- 
tial. 


A weak  so- 
lution to  be 
used. 

The  two 
eyes  to  be 
compared. 


Street,  have,  at  my  request,  modified  Loring’s  instrument, 
and  I can  safely  recommend  their  “ Westminster  Ophthalmo- 
scope.”* But  Couper’s,  Purves’s,  and  De  Wecker’s  ophthal- 
moscopes are  admirably  adapted  for  examining  the  fundus  of 
the  eye  and  for  estimating  the  kind  and  amount  of  any  existing 
errors  of  refraction. 

Having  made  choice  of  an  ophthalmoscope,  our  next  inquiry 
must  be  as  to  the  source  of  light  most  readily  available,  and  best 
suited  for  ophthalmoscopic  purposes. 

In  places  where  gas  is  available,  a round  full  flame  from  a gas 
lamp,  will  probably  afford  the  best  source  from  which  to  obtain 
light  to  throw  into  the  eye  for  ophthalmoscopic  purposes  ; but  in 
many  instances  we  cannot  procure  light  from  a gas-burner,  and 
under  these  circumstances  a kerosene  lamp  may  be  used  with 
advantage  ; it  gives  a remarkably  good  light  ; the  flame  is 
steady,  white,  and  clear,  and  the  wick  seldom  requires  to  be 
trimmed. 

It  is  not  always  necessary  to  dilate  the  pupil  with  atropine 
before  making  an  ophthalmoscopic  examination  ; a general  idea 
of  the  fundus  of  the  eye  may  be  gained  without  the  use  of  any 
mydriatic  ; in  fact,  after  some  practice  it  matters  little  what  the 
position  of  the  patient,  the  source  of  illumination  or  the  instru- 
ment we  use — there  is  no  difficulty  in  seeing  the  fundus  of  the 
eye  ; but  with  beginners  it  is  very  different,  and  the  following 
directions  must  be  attended  to.  The  patient  should  be  desired 
to  look  attentively  at  a mark  on  the  opposite  wall  of  the  room, 
so  that  his  eye  may  be  accommodated  for  a distant  point ; if 
now  he  close  one  eye,  the  pupil  of  the  other  will  dilate  sufficiently 
to  allow  of  an  ophthalmoscopic  examination.  Should  it  be  found 
necessary  to  make  a more  perfect  observation,  a gelatine  disc 
or  a solution  of  homatropin  may  be  applied  to  the  eye. 

It  may  be  well  to  remind  the  reader  thatexcept  in  cases  where 
one  eye  only  is  diseased,  and  the  abnormal  conditions  are  clearly 


* The  Westminster  Ophthalmoscope  may  be  purchased  from  Messrs. 
Picard  & Currie,  for  the  sum  of  £2  io.r. 
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and  unmistakably  apparent,  a prognosis  should  not  be  ventured 
on  until  both  eyes  have  been  examined,  the  state  of  the  one 
being  carefully  compared  with  that  of  the  other.  Nothing  is  so 
likely  to  damage  one’s  reputation,  or  to  shake  the  confidence  of 
our  patients  in  our  judgment  and  skill,  as  giving  a hasty  or  ill- 
considered  opinion,  which  on  a subsequent  examination  it  may 
be  found  necessary  to  alter : for  this  reason,  also,  it  is  advisable 
to  write  down  the  appearances  presented  by  the  eye  in  a note- 
book, with  which  to  refresh  our  memory,  and  enable  us  to  form 
an  idea  of  the  progress  of  the  disease,  if  at  any  subsequent 
period  the  patient  present  himself  for  inspection. 

Examination  of  the  Actual  Inverted  Image. — The  eye  of  the  The  inverted 
surgeon,  that  of  the  patient,  and  the  source  of  light  should  be  p^mon  0f 
upon  the  same  level,  the  lamp  being  placed  close  to,  and  a little 
behind  the  ear  of,  the  latter.  The  patient  is  directed  to  fix  the  Fixing  the 
eye  under  observation  so  that  it  is  inclined  slightly  inwards,  b 
when  the  rays  of  light  from  the  ophthalmoscope  will  fall  directly 
upon  the  optic  disc. 

In  using  the  ophthalmoscope,  the  sight-hole  of  the  instrument  Manage- 
should  be  applied  to  whichever  of  the  observer’s  eyes  is  most  instrument, 
convenient  to  himself,  its  rim  being  made  to  rest  against  his 
eyebrow,  and  as  he  turns  his  head,  the  instrument  will  move 
with  it.  The  object  lens  in  front  of  the  patient’s  eye,  should  be 
held  a little  obliquely  between  the  thumb  and  forefinger  of  the 
other  hand,  the  ring  and  middle  fingers  resting  against  the 
patient’s  forehead,  which  thus  acts  as  a fixed  point,  enabling  the 
observer  to  approximate  or  withdraw  the  object  lens  to  or  from 
the  patient’s  eye,  so  as  to  bring  the  retina  into  focus  with  the 
greatest  precision,  and  also  to  follow  the  movements  of  the  eye 
under  examination. 

The  beginner  may  be  troubled  by  the  reflection  of  the  oph- 
thalmoscope from  the  cornea  of  the  patient.  It  appears  as  a 
brilliant  image  of  the  mirror  on  the  surface  of  the  cornea,  hiding 
that  part  of  the  retina  which  is  behind  it.  To  get  rid  of  this 
reflection  we  must  incline  the  mirror  in  such  a manner  that  the 
reflections  shall  fall  to  the  side  of  the  parts  to  be  examined. 

. A X lie  erect 

Examination  of  the  Virtual  Erect  Image. — As  I have  already  image. 


Lateral 

illumination. 
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SCOl'Y. 


38  LA  LERA  L ME  THOD  OF  EX  A MINA  TION. 


explained  (p.  33)  in  this  mode  of  examination,  no  object  glass  is 
required,  but  the  observer  has  to  go  inconveniently  close  to  the 
patient’s  eye.  The  lamp  must  be  placed  on  the  side  correspond- 
ing to  the  eye  under  examination.  If  the  right  eye  be  the  one 
under  examination,  the  observer  should  sit  on  the  right  side  of 
the  patient,  so  that  his  right  eye  corresponds  with  the  patient’s, 
and  vice  versa  for  the  left  eye.  The  arrangement  of  the  mirror 
in  the  Westminster  Ophthalmoscope  very  much  facilitates  the 
examination  of  the  eye  by  the  direct  method.  The  beginner 
will  find  more  difficulty  in  gaining  a distinct  view  of  the  fundus 
of  the  eye  by  this  means  than  by  the  examination  of  the  actual 
inverted  image  ; nevertheless,  it  produces  a much  larger  image, 
so  that  the  fundus  of  the  eye  may  thus  be  studied  in  detail  with 
great  accuracy.  In  all  cases  requiring  the  use  of  the  ophthalmo- 
scope both  methods  of  examination  should  be  employed. 

The  Lateral  Method  of  Illumination , or  the  Examination  of 
the  Eye  by  Transmitted  Light. — For  this  purpose  the  observer  and 
patient  are  seated  opposite  one  another,  and  the  lamp  is  placed 
in  advance,  and  to  one  side  of  the  latter,  in  order  that  its  rays 
may  be  concentrated  upon  the  eye  under  examination  by  a 
convex  lens.  The  eye  being  illuminated  in  this  way,  the  observer 
can  magnify  any  part  of  the  iens,  iris,  or  cornea  with  a convex 
glass  held  in  front  of  the  eye. 

By  this  means  valuable  aid  is  afforded  the  surgeon,  especially 
in  detecting  foreign  bodies  in  the  anterior  chamber,  or  in  cases 
of  synechia  and  occlusion  of  the  pupil  from  false  membranes. 
Nebulas  also,  which  are  difficult  to  appreciate  with  the  unaided 
eye,  may  thus  be  distinctly  defined.  In  fact,  abnormal  changes 
going  on  in  the  lens  and  the  structures  anterior  to  it,  are  fre- 
quently best  appreciated  by  the  lateral  method  of  examination. 


KERATOSCOPY. 

Keratoscopy  is  best  explained  by  placing  a convex  lens  at 
such  a distance  from  a screen  that  rays  of  light  passing  through 
the  lens  from  a concave  mirror  are  focussed  on  the  screen. 
Under  these  circumstances  a small  and  bright  image  of  the 
lamp  is  formed,  with  a sharply  defined  and  dense  surrounding 
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shadow.  If  the  lens  is  now  brought  nearer  to,  or  removed  from 
the  screen,  the  image  of  the  lamp  becomes  feebler,  and  the  Method  of 
line  of  demarcation  between  it  and  the  surrounding  shadow  thalmoscope. 
is  fainter.  As  the  lens  is  moved  to  different  distances  from  the 
screen  the  variations  between  the  brightness  of  the  image  and 
the  surrounding  shadow  will  be  evident.  At  the  same  time, 
supposing  the  concave  mirror  from  which  the  light  is  reflected  is 
rotated,  the  direction  of  the  image  and  shadow  will  be  seen  to 
move  on  the  screen  in  a direction  opposite  to  that  in  which  the 
mirror  is  rotated.  If  this  principle  is  applied  to  the  human  eye, 
and  light  reflected  from  the  surface  of  a concave  mirror  (ophthal-  Keratoscopy. 
moscope)  is  directed  into  the  eye,  on  looking  through  the  sight- 
hole  of  the  instrument  we  perceive  an  illuminated  area  sur- 
rounded by  a deep  shade  on  the  retina.  But  since  the  image  is 
seen  through  the  media  of  the  eye,  the  direction  in  which  the 
image  moves  as  the  mirror  is  rotated  will  depend  upon  the  re- 
fraction of  the  eye  under  examination.  In  examining  an  eye 
in  this  way  it  is  advisable,  though  not  absolutely  necessary, 
to  apply  atropine  so  as  to  dilate  the  pupil.  The  patient’s  eye 
should  be  about  four  feet  from  that  of  the  surgeon ; the 
room  should  be  darkened,  and  the  patient’s  eye  shaded  by  a 
screen.  The  observer  must  correct  his  own  refraction  if  he  is 
not  emmetropic.  The  mirror  of  the  ophthalmoscope  used  must 
be  concave,  and  the  light  thrown  from  it  on  to  the  patient’s  eye 
at  an  angle  of  about  io°  or  150. 

Under  these  conditions  we  see  a clearly  defined  image,  with  a 
surrounding  shadow  on  the  retina  of  the  patient’s  eye.  As  the 
mirror  is  rotated  the  image  and  shadow  move  in  the  opposite 
direction  it  the  eye  is  hypermetropic,  emmetropic,  or  slightly 
myopic.  But  if  the  image  and  shadow  move  in  the  same  direc- 
tion as  the  mirror  the  eye  is  certainly  myopic,  to  the  extent 
of  1 D. 

Dr.  Charnley  first  pointed  out  the  fact  that  when  an  eye  is 
under  examination  as  above  described,  the  higher  the  hyperme- 
tiopiaor  myopia  the  smaller  is  the  image  which  we  obtain  of  the 
optic  disc,  so  that  in  very  high  degrees,  we  see  not  only  the  white 
of  the  disc  but  also  some  of  the  surrounding  fundus  of  the  eye. 

On  the  other  hand,  in  emmetropia,  or  low  degrees  of  myopia 
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and  hypermetropia,  the  disc  appears  so  large  that  we  cannot  see 
the  white  of  it.  “ With  equally  rapid  rotations  of  the  mirror,  then, 
the  light  would  have  to  travel  much  faster  over  the  large  image 
of  the  latter  than  the  small  image  of  the  former  condition,”* 
and  so  the  difference  in  the  rate  of  movement  of  the  shadow  is 
the  test  of  the  amount  of  the  existing  error  of  refraction. 

Keratoscopy  may  assist  us  in  forming  a diagnosis  in  various 
cases,  but  is  not  likely  to  supersede  the  more  exact  methods  of 
testing  errors  in  the  refraction  of  the  eye.  Its  practical  appli- 
cation will  be  described  in  the  chapter  devoted  to  hypermetropia, 
myopia  and  astigmatism. 


OPHTHALMOSCOPIC  APPEARANCES  OF  THE  HEALTHY  EYE. 


Colour  of 
the  healthy 
fundus, 


varies  in 
different 
races. 


Colour  of  the  Fundus. — The  whole  of  the  interior  of  the 
retinal  sphere  which  can  be  brought  into  view  through  the 
pupil,  or  the  fundus  oculi,  as  it  is  usually  termed,  is  among  all 
dark  races  different  in  colour  from  that  which  is  present  among 
Europeans.  This  difference  arises  from  the  light  being  reflected 
back  from  the  deep  brown  or  black  pigment,  filling  the  hexa- 
gonal cells  of  the  retina  in  dark  races,  and  obscuring  the  vas- 
cular structure  which  is  situated  behind  it.  The  fundus  of  the 
eye  therefore  appears  of  a bi'ownish-grey  colour  among  these 
people  ; whereas  in  fair  Europeans  it  is  of  a crimson  orange  hue, 
the  incident  light  being  reflected  from  the  vascular  network  of 
the  choroid,  which  is  seen  through  the  transparent  retina. 


Appearance 
of  tne  optic 
disk. 


The  optic  disk , or  papilla,  which  is  the  termination  of 
the  optic  nerve,  or  the  spot  at  which  it  expands  into  the 
retina,  will  be  found  about  one-tenth  of  an  inch  internal  to 
the  axis  of  the  eye ; it  is  the  first  point  which  attracts  the 
observer’s  attention  in  making  an  examination  with  the 
its  form  and  ophthalmoscope.  The  shape  of  the  healthy  papilla  is  generally 
circular,  but  it  frequently  appears  oval,  because  the  optic 


* “ Refraction  of  the  Eye";  its  Diagnosis,  and  the  Correction  of  its 
Errors,  with  a Chapter  on  Keratoscopy,”  by  A.  Stanford  Morton,  M.B., 
F.R.C.S.,  p.  31. 


OF  THE  HEALTHY  EYE. 


41 


nerve  and  papilla  are  inserted  sideways  into  the  eye,  and  we  see 
it  more  or  less  obliquely,  and  consequently,  it  is  shortened  in 
its  horizontal  diameter.  In  other  cases  this  oval  form  is  due 
to  a real  irregularity  of  the  optic  nerve,  or  to  an  irregularity  in 
the  dioptric  media,  notably  in  astigmatism.  The  size  of  the 
optic  disc,  is  by  no  means  the  same  in  all  cases,  and  will 
appear  to  be  augmented  or  lessened  according  to  the  power 
used  to  magnify  it. 

The  colour  of  the  disc  is  not  uniform,  its  outer  part  being 
greyish  and  mottled.  This  appearance  is  caused  by  the  difference 
in  the  light  reflected  from  the  nerve  tubules,  which  is  greyish, 
and  that  from  the  white  glistening  bands  forming  the  lamina 
cribrosa.  At  the  point  of  exit  of  the  retinal  vessels  the  white 
appearance  is  very  marked,  and  often  presents  a little  pit  or 
hollow.  The  inner  half  of  the  disc  is  of  a decidedly  redder 
tint  than  the  outer  half,  because  it  is  more  thickly  covered 
by  vessels  and  nerve  fibres,  and  hence  there  is  no  reflection 
from  the  fibres  of  the  lamina  cribrosa  in  this  situation.  It  is 
absolutely  necessary  to  become  acquainted  with  the  different 
appearances  which  may  be  presented  by  the  healthy  optic  disc, 
or  these  varying  conditions  may  be  mistaken  for  indications  of 
disease ; the  outer  greyish-white  tint,  the  central  depressed 
appearance  and  whitish  hue,  together  with  the  inner  pinkish  half 
of  the  disc,  are  conditions  which  vary  considerably,  but  are 
more  or  less  distinctly  recognizable  in  all  healthy  eyes. 

At  the  point  where  the  lamina  cribrosa  ceases,  the  optic  nerve 
is  contracted,  and  the  opening  in  the  choroid  being  narrow,  in  a 
certain  measure  compresses  the  nerve  trunk  ; for  this  reason,  a 
sort  of  double  border  is  often  seen  around  the  margin  of  the 
optic  papilla.  Under  the  choroidal  margin  is  the  line,  more  or 
less  dark,  that  indicates  the  border  of  the  opening  in  the  choroid  ; 
under  the  sclerotic  margin  is  a bright  crescent  or  circle,  formed 
by  the  curving  round  of  the  sclerotic  fibres,  and  appearing 
between  the  choroidal  margin  and  the  fine  greyish  line  that 
indicates  the  narrowest  part  of  the  nerve  itself,  and  is  therefore 
called  the  proper  nerve-boundary.  The  latter  under  normal 
circumstances  is  not  usually  sharply  defined.  The  choroidal 
rim  is  always  strongly  marked,  especially  at  the  outer  border  of 
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the  disc,  where  it  sometimes  has  a well-defined  deposit  of  pig- 
ment ; this  must  not  be  mistaken  for  a diseased  condition  of 
the  parts. 


The  retinal 
vessels ; 


estimation  of 
their  calibre. 


Arteries 

double- 

contoured. 


Venous 

pulsations. 


The  point  at  which  the  central  artery  and  vein  of  the  retina 
enter  the  eye  through  the  optic  disc  is  subject  to  considerable 
variation.  Generally  the  artery  passes  through  the  whitish  and 
depressed  centre  of  the  papilla,  and,  after  emerging  from  the 
disc,  divides  dichotomously,  its  branches  ramifying  in  all  direc- 
tions towards  the  periphery  of  the  retina ; but  the  central 
artery  may  perforate  the  disc  at  any  other  point ; not  unfre- 
quently  one  or  two  larger  branches  are  noticed  in  the  centre  of 
the  papilla,  while  others  pass  through  its  circumference,  perhaps 
close  up  to  the  scleral  margin  of  the  disc. 

The  apparent  calibre  of  the  vessels  will  vary  with  the  magni- 
fying power  employed  in  observing  them ; practice  alone  will 
thus  enable  us  to  appreciate  abnormal  changes  in  the  calibre  ot 
these  vessels.  One  frequently  reads  accounts  in  which  the 
retinal  vessels  are  said  to  be  over-full  or  empty,  as  the  case  may 
be ; but  in  truth  it  is  most  difficult  to  determine  this  point. 

The  arteries,  as  well  as  their  branches,  are  thinner,  lighter  in 
colour,  and  straighter  than  the  veins,  which  are  darker  in  colour 
and  more  sinuous  in  their  course.  The  arteries  seem  to  be 
transparent  in  their  centres  ; this  arises  from  the  difference  in  the 
degree  of  illumination  of  the  prominent  centres  of  the  arteries, 
as  contrasted  with  their  sides  : from  their  conformation,  it 
is  evident  that  the  sides  of  a vessel  would  receive  and  reflect 
relatively  less  light,  and  therefore  appear  in  shade. 

If  in  the  normal  eye  the  central  vein  be  carefully  examined,  a 
pulsation  may  often  be  noticed  in  it,  which  will  be  rendered 
more  evident  on  gentle  pressure  being  made  on  the  eyeball.  If 
the  compressing  force  be  increased  beyond  a certain  point,  the 
pulsation  at  once  stops,  and  the  veins  become  almost  invisible 
from  the  cessation  of  the  flow  of  blood  through  them.  In  the 
healthy  eye  no  arterial  pulse  can  be  seen,  but  if  pressure  be  made 
on  the  eyeball  it  will  become  apparent.  We  noticed  this  in 
a marked  manner  in  cases  accompanied  with  considerable  intra- 
ocular pressure,  as  for  instance,  in  glaucoma. 
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Mr.  Edgar  A.  Browne  remarks  : “ The  following  are  the  main 
differential  points  between  the  appearances  presented  by  the 
retinal  arteries  and  veins  — 


Arteries. 

Smaller. 

Bright  red,  tending  to  scarlet 
(approximate). 

Edge  and  bright  central  streak, 
well  marked. 

Course  straight. 

Cross  over  veins. 

Pulsation  very  difficult  to  see. 


Veins. 

Larger. 

Dull  red,  tending  to  crimson 
(approximate). 

Colour  more  uniform. 

Course  sinuous. 

Cross  under  arteries. 

Pulsation  easily  seen.” 


The  Retina. — The  retina  is  so  transparent  a structure  that  Appearance 
when  examined  by  the  ophthalmoscope  the  small  amount  0f  of  the  retina, 
light  reflected  from  it  is  lost  in  the  abundant  reflection  from  almost 

, , . , , , _ , , . , , , transparent. 

the  bright  scarlet  background  of  the  choroid  ; but  in  the  case 
of  the  natives  of  India  and  other  dark  races,  the  retina  may 
be  distinctly  recognized  as  a grey,  striated  layer,  lying  over 
the  black  hexagonal  cells  of  the  retina,  and  extending  from  the 
circumference  of  the  optic  disc  as  far  outwards  as  the  ora 
serrata. 

The  Macula  Lutea  will  not  be  recognized  until  the  student  The  macula 
has  had  some  practice  with  the  ophthalmoscope.  It  is  situated  lutea* 
in  the  axis  of  vision,  and  its  position  may  be  found  from  the 
fact  of  the  retinal  vessels  passing  above  and  below  it,  but  not 
crossing  the  macula  lutea,  which  appears  as  a slight  depression 
in  the  retina,  of  a reddish-brown  tint  with  oval  borders,  or  as  a 
minute  red  spot  occasionally  surrounded  by  a yellowish  ring. 

In  healthy  eyes  the  macula  can  only  be  clearly  made  out  in  about 
25  per  cent,  of  the  cases  examined,  or  in  about  40  per  cent,  of 
the  cases  which  present  themselves  at  the  hospitals.  The  sensi- 
tiveness to  light  of  this  spot,  its  dazzling  reflex,  and  its  similarity 
in  appearance  to  the  surrounding  fundus  are  the  chief  reasons 
which  prevent  its  being  clearly  seen. 


* “ How  to  Use  the  Ophthalmoscope,”  by  Edgar  A.  Browne,  Surgeon 
to  the  Liverpool  Eye  and  Ear  Infirmary. 
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The  appear- 
ance of  the 
choroid. 


The  scle- 
rotic. 


Examination 
of  vitreous. 


The  Choroid. — A layer  of  fine  capillary  vessels  extends  im- 
mediately behind  the  lamina  vitrea  of  the  choroid,  and  between 
these  vessels  and  the  sclerotic  the  venae  vorticosae  and  large 
branching  pigmented  cells  of  the  choroid  are  situated  (Fig.  7).  It 
follows,  in  consequence  of  this  arrangement  of  the  vessels,  that 
when  examining  the  eye  with  the  ophthalmoscope,  light  passing 
through  the  transparent  media  falls  on  the  capillarylayer  behind 
the  retina  (provided  the  hexagonal  ceils  of  the  choroid  are  trans- 
parent), and  the  light  which  is  reflected  back  to  the  eye  of 
the  observer  from  this  layer  of  vessels,  gives  the  uniform  red 
colour  of  the  background  of  the  eye  in  the  healthy  fair-skinned 
European.  In  albinos,  or  in  persons  in  which  there  is  very  little 
pigment  in  the  choroid,  the  larger  vessels  of  the  venae  vorticosae 
may  be  seen.  Evidently,  as  the  vascular  and  pigmented  layers  of 
the  choroid  line  the  inner  surface  of  the  sclerotic,  it  is  impossible 
to  see  this  latter  structure  with  the  ophthalmoscope,  unless,  as 
often  happens  in  consequence  of  atrophy  of  the  choroid,  a por- 
tion of  its  vascular  and  cellular  structures  is  destroyed,  and  then 
the  white  glistening  sclerotic  may  be  seen. 

The  cornea,  aqueous,  lens,  and  vitreous,  being  in  the  healthy 
eye  perfectly  transparent,  no  light  is  reflected  from  them  when 
under  examination  by  the  ophthalmoscope,  and  consequently 
they  are  invisible. 

In  examining  the  vitreous,  the  patient  must  be  made  to  look 
in  various  directions.  By  this  means  opacities  will  be  seen  to 
move  quickly  to  and  fro  if  they  exist  in  the  vitreous  humour, 
which  under  these  circumstances  is  generally  fluid.  The  direct 
method  should  be  employed  in  making  an  examination  of  the 
vitreous  humour,  lens,  or  cornea. 


CHAPTER  III. 


DISEASES  OF  THE  ORBIT. 

Injuries  of  the  Orbit — Diseases  of  the  Bones — Inflammation  of 
the  Cellular  Tissue — Orbital  Growths  and  Tumours — Dislo- 
cation of  the  Globe  of  the  Eye — Extirpation  of  the  Eyeball- 
Diseases  of  the  Lachrymal  Gland. 

INJURIES  OF  THE  ORBIT. 

Contusions  and  Fractures. — A blow  or  fall  upon  the  Fractures 
outer  ridge  of  the  orbit  is  usually  followed  by  no  other  conse-  tusions. 
quences  than  a “ black  eye,”  but  it  sometimes  happens  that  an 
injury  of  this  kind  causes  a fracture  of  the  orbital  plate  of  the 
frontal  bone.  In  cases  of  this  description  there  is  frequently 
considerable  ecchymosis,  which  first  appears  beneath  the  con- 
junctiva of  the  globe  of  the  eye  ; then  beneath  the  palpebral 
conjunctiva,  and  subsequently  in  the  integument  of  the  eye- 
lids. 

Penetrating  Wounds  of  the  Orbit.— The  first  point  to 
be  ascertained  in  the  case  of  a punctured  or  gunshot  wound  of 
the  orbit  is  as  to  the  presence  of  a foreign  body  in  the  wound  : Search  for  a 
our  finger  or  probe  will  be  our  best  guide  in  arriving  at  a con-  body  ; 
elusion  on  this  point,  and  should  we  discover  a foreign  body 
lodged  in  the  orbit,  we  must,  if  necessary,  enlarge  the  external 
opening  to  such  an  extent  as  to  enable  us  to  remove  it.  Instances  and  remove 
are  recorded  in  which  a bullet  has  remained  embedded  in  the  u* 
orbit  for  years,  apparently  without  producing  any  ill  effects  ; but 
in  ninety-nine  cases  out  of  a hundred,  unless  the  foreign  body 
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Direction 
of  injury 
affects 
prognosis. 


External 
wound  no 
guide. 


Case. 


Fatal  head 
symptoms. 


Gunshot 

Wounds, 


be  removed,  inflammation,  and  suppuration  of  the  tissues  of  the 
orbit  will  ensue,  and  very  possibly  irreparable  damage  be  done 
to  the  eye. 

The  second  point  to  be  noticed  is  the  direction  which  the 
instrument  has  taken  ; if  this  be  towards  the  brain,  the  case  may 
be  a most  serious  one,  and  our  prognosis  must  be  correspond- 
ingly guarded.  The  extent  of  the  external  injury  cannot  be 
relied  on  as  an  indication  of  the  severity  of  the  wound  ; in  fact, 
on  a casual  examination  no  contusion  may  be  detected  in  the 
skin,  the  eyelids  having  been  open  when  the  instrument  inflicting 
the  wound  passed  through  the  orbit  and  entered  the  brain.  This 
point  is  forcibly  illustrated  by  the  following  case,  related  by  Mr. 
Guthrie  :*  A boy  was  struck  while  at  play  with  an  iron  wire  in 
the  right  eye  ; there  was  no  external  wound  to  be  seen,  but  there 
was  considerable  chemosis  of  the  conjunctiva  of  the  upper  and 
inner  part  of  the  eyeball.  Four  days  after  the  accident  the 
patient  complained  of  sickness  and  pain  in  the  head  ; this  was 
followed  by  restless  delirium  and  coma,  and  on  the  sixth  day 
after  the  accident  the  patient  died.  On  examination,  it  wras 
found  that  a piece  of  the  iron  wire  had  passed  under  the  upper 
lid,  and  through  the  posterior  part  of  the  orbitar  plate  of  the 
frontal  bone  into  the  anterior  lobe  of  the  brain,  which  was 
softened  and  bedewed  with  matter.  This  case  shows  the  extreme 
caution  necessary  in  forming  a prognosis  under  such  circum- 
stances. 

If  for  twelve  or  fourteen  days  after  the  accident  has  occurred, 
no  head  symptoms  have  supervened,  we  may  be  hopeful  as  to 
the  result,  but  the  patient  is  not  safe  from  ulterior  bad  conse- 
quences for  some  time  afterwards. 

Gunshot  Wounds  of  the  Orbit,  in  a practical  point  of 
view,  differ  in  no  respect  from  punctured  wounds,  always  taking 
into  consideration  the  occasional  unaccountable  wanderings 
which  a ball  pursues  in  this,  as  in  other  parts  of  the  body.  As 
already  directed  in  the  case  of  other  foreign  bodies,  the  presence 
or  not  of  the  bullet  in  the  orbit  must  first  be  determined,  and 
then  the  direction  it  has  taken  ascertained  ; lastly,  it  is  as 


* “Commentaries  on  Surgery,”  p.  374,  6th  edit.,  1S65. 
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necessary  to  remove  a ball  from  this  situation  as  any  other  sub- 
stance. We  occasionally  meet  with  instances  in  which  a number  fnm^Jot 
of  small  shot  have  penetrated  the  conjunctiva,  and  perhaps, 
glancing  off  from  the  sclerotic,  have  become  imbedded  in  the 
cellular  tissue  of  the  orbit.  In  a case  of  this  kind,  all  the  shot 
that  can  be  extracted  without  making  a deep  incision  into  the 
cellular  tissue,  should  be  removed  ; the  remainder  will  become 
encysted,  or  in  time  make  their  way  to  the  surface,  and  may  May  be 
then  be  extracted  ; it  is  not  advisable  to  search  for  them  in  the 
deeper  structures  contained  within  the  orbit. 


DISEASE  OF  THE  BONES. 


Inflammation  of  the  Periosteum  of  the  bones  of  the 
orbit  may  be  either  acute  or  chronic,  and  the  symptoms  to 
which  it  gives  rise  will  accordingly  vary  in  their  intensity,  and 
in  the  rate  at  which  they  advance. 

Periostitis  in  this  situation  most  commonly  arises  from 
syphilis,  either  acquired  or  hereditary  ; it  may  result  from  an 
injury,  or  from  exposure  to  cold.  The  periosteum  of  the  ex- 
ternal margin  of  the  orbit  is  most  frequently  affected,  a swollen, 
and  on  pressure,  painful  spot  will  be  detected  ; but  if  the 
membrane  towards  the  back  of  the  orbital  fossa  is  involved, 
it  is  more  difficult  to  ascertain  the  nature  of  the  disease.  The 
patient  usually  complains  of  deep-seated  pain  in  the  orbit, 
which  increases  towards  bedtime  ; the  globe  of  the  eye  pro- 
trudes more  or  less  from  its  socket ; as  the  disease  advances,  the 
inflammatory  action  is  likely  to  extend  to  the  cellular  tissue  of  the 
orbit,  terminating  in  suppuration.  In  the  earlier  stages  of  peri- 
ostitis so  situated,  if  pressure  be  made  with  the  point  of  the 
finger  deeply  into  the  orbit,  we  may  probably  detect  a parti- 
cularly painful  spot  corresponding  to  the  diseased  periosteum, 
and  if  nocturnal  exacerbations  of  pain  are  well  marked  (the 
patient  having  had  syphilis)  we  may  be  certain  as  to  the  nature 
of  the  malady. 

It  is  sometimes  difficult  to  form  a diagnosis  between  acute 
periostitis  of  the  deeper  parts  of  the  orbit  and  inflammation  of 
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its  cellular  tissue.*  In  cases  of  periostitis,  as  above  remarked, 
by  pressure  against  the  walls  of  the  orbit  we  may  reach  one 
particular  spot  that  is  exquisitely  painful ; or  by  forcing  the  eye- 
ball back  into  the  socket,  this  tender  spot  may  be  indicated. 
Moreover,  as  the  swelling  of  the  periosteum  and  cellular  tissue 
around  it  will  at  first  be  limited,  the  eyeball  will  be  protruded 
in  the  opposite  direction  to  that  in  which  the  inflammation  is 
situated  ; for  instance,  if  the  periosteum  in  the  upper  part  of 
the  orbit  is  inflamed,  the  globe  of  the  eye  will  be  thrust  down- 
wards. In  diffuse  inflammation  of  the  cellular  tissue  of  the 
orbit,  no  one  spot  will  be  specially  painful,  and  the  protrusion  of 
the  eyeball  will  be  more  uniform  ; the  skin  of  the  lids  becomes 
involved,  and  the  course  of  the  disease  is  usually  more  rapid  than 
in  periostitis  : nevertheless  the  diagnosis  is  often  perplexing,  but 
is  much  simplified  if  the  patient  has  a history  of  syphilis. 

Treatment. — If,  from  the  intensity  of  the  symptoms,  we  have 
reason  to  suppose  that  suppuration  beneath  the  periosteum  has 
taken  place,  we  are  justified  in  exploring  the  part  with  a grooved 
needle  ; and  should  we  discover  the  presence  of  pus,  we  must  at 
once  cut  down  along  the  needle  upon  the  collection  of  matter, 
and  allow  it  free  exit.  If  this  is  not  done,  destruction  of  the 
bone  will  surely  occur,  or,  it  may  be,  the  inflammatory  action 
will  extend  to  the  lining  membrane  of  the  skull. f I need 
hardly  remark  that  great  caution  should  be  exercised  in  making 
an  incision  into  the  orbit,  on  account  of  the  complicated  anatomy 
of  the  parts,  but  we  are  bound,  nevertheless,  to  operate  without 
hesitation.  I have  in  several  cases  of  the  kind,  after  exploring 
the  part  with  a grooved  needle,  run  a director  along  the  groove 
of  the  instrument,  and  so  tom  open  the  cellular  tissue,  simply 
incising  the  skin,  so  as  to  give  exit  to  the  pus. 

In  cases  of  periostitis  connected  with  syphilis  full  doses  of 
iodide  of  potassium  will  control,  if  not  cure  the  disease. 

NECROSIS. — Necrosis  of  one  or  more  of  the  bones  of  the 


* A.  Grafe  on  Exophthalmos  : Ophthalmic  Revirat,  vol.  i.  p.  137. 
t Poland  on  Protrusion  of  the  Eyeball.  Case  of  severe  cerebral 
symptoms,  coma  and  death,  following  an  internal  node  of  the  orbit  : 
Ophthalmic  Hospital  Reports , vol.  ii.  p.  225. 
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orbit,  as  has  just  been  remarked,  may  follow  periostitis,  or  it  may 
take  place  in  consequence  of  direct  violence,  or  from  inflamma- 
tion of  the  cellular  tissue  of  the  orbit.  I have  had  a case  of  Case, 
this  kind  lately  under  my  care.  A man  of  the  name  of  Tait 
was  exposed  to  severe  cold  ; the  following  day  inflammation  of  Following 
the  cellular  tissue  of  the  right  orbit  set  in,  and  at  the  end  of  tion  of  cel- 
fourteen  days  a considerable  quantity  of  pus  escaped  through  an  lular  tlssue* 
opening  at  the  inner  and  upper  part  of  the  superior  eyelid. 
Ultimately  a fistula  formed  in  this  situation,  and  small  portions 
of  necrosed  bone  have  since  been  constantly  coming  away. 

When  I saw  this  man  for  the  first  time  dead  bone  was  felt 
in  the  roof  of  the  orbit,  he  was  blind  with  the  right  eye,  and  on 
making  an  ophthalmoscopic  examination,  I found  the  optic  Cndmg  in 
disc  atrophied.  The  inflammatory  action  had  attacked  the  of  the 
cellular  tissue  of  the  orbit,  and  extending  to  the  optic  nerve,  papilla' 
had  caused  atrophy  of  the  papilla. 

Treatment. — In  instances  of  necrosis,  unless  exfoliation  has  Treatment. 
taken  place,  it  is  better  to  wait  patiently  until  the  dead  bone 
has  separated,  when  it  may  be  cut  down  upon  and  removed. 

The  structures  contained  in  the  orbit  are  closely  packed  and 
of  an  important  character;  except,  therefore,  in  instances  un-  Sparing 
equivocally  demanding  the  use  of  the  knife,  it  is  advisable  to  ference. 
be  as  sparing  as  possible  of  its  employment. 

Caries  of  the  Bones  of  the  Orbit. — The  following  case  Caries. 
affords  an  instance  of  the  terrible  mischief  which  sometimes  re- 
sults from  this  disease,  especially  under  injudicious  treatment  : — 

G.  C.  S.,  aged  eighteen,  admitted  under  my  care  into  hospital  Case, 
on  August  20.  Up  to  within  the  last  twelve  months  he  had 
enjoyed  good  health,  and  been  employed  as  a compositor  ; there 
was  no  history  of  either  hereditary  or  acquired  syphilis.  A year 
ago  he  began  to  suffer  from  pain  in  the  head,  and  shortly  after- 
wards from  a discharge  of  blood  and  matter  from  his  nose  ; for 
this  he  was  salivated,  the  ptyalism  lasting  two  months  ; he  also  Prolonged 
had  leeches  applied  to  his  temples.  Some  time  afterwards,  on  salivatl0n- 
rising  one  morning,  he  discovered  that  he  could  no  longer  see  Loss  of 
with  the  left  eye,  and  within  a short  time  the  sight  of  his  right  smefl.and 
eye  was  destroyed.  His  digestive  system  and  his  mental  faculties 
were  perfect ; he  had  lost  the  sense  of  smell.  The  right  eyeball 
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protruded  considerably,  and  the  cornea  was  hazy.  There  was  a 
fistulous  opening  at  the  inner  part  of  the  left  upper  eyelid,  and 
through  this  a probe  could  be  passed  far  back  into  the  orbit  ; no 
dead  bone  was  felt.  The  left  eye  was  less  prominent  than  the 
right  one,  and  the  dioptric  media  were  transparent  : the  margin 
of  the  optic  disc  was  ill-defined,  and  like  the  i*etina  looked 
cloudy ; the  retinal  vessels  of  normal  size.  The  patient 
gradually  became  weaker,  he  was  troubled  with  severe  pain  in 
the  head  and  often  had  attacks  of  obstinate  vomiting,  but  his 
speech  and  mental  faculties  remained  perfect.  Soon  after  his 
admission  both  eyeballs  were  observed  to  throb  or  pulsate  in  a 
most  remarkable  manner  after  the  slightest  exertion,  for  instance 
on  rising  in  bed,  the  pulsations  being  synchronous  with  those  of 
the  heart. 

The  boy  died  on  the  1 8th  of  February ; the  whole  of  the  orbital 
plate  of  the  frontal  bone,  and  the  greater  part  of  the  body  of  the 
sphenoid  had  been  destroyed  by  caries,  so  that  nothing  but  the 
thickened  dura  mater  intervened  between  the  brain  and  the 
tissues  contained  in  the  orbital  fossa ; the  pulsation  of  the 
globes  was  thus  easily  accounted  for. 

Fistula. — Caries  of  the  walls  of  the  orbit  is,  fortunately,  by 
no  means  always  so  destructive  as  in  the  case  of  this  lad  ; the 
disease  is  often  confined  to  a small  portion  of  the  bones,  and  a 
fistulous  opening  forms  between  this  spot  and  the  skin,  through 
which  a thin  watery  fluid  constantly  oozes  away,  and  the  soft 
disintegrated  bone  may  be  felt  with  a probe. 

The  fistulae  thus  formed  in  cases  of  necrosis  and  caries  are 
frequently  more  troublesome  to  cure  than  the  disease  itself ; the 
external  opening  is  maintained  by  adhesions  to  the  periosteum, 
and  thus  a puckered  cicatrix  forms,  which  often  leads  to  eversion 
of  the  eyelid. 

Fistulous  openings  of  this  kind  are  probably  best  treated  by 
injecting  the  liqueur  villate  of  the  French  surgeons,  or  a similar 
preparation,  into  the  fistula  every  third  or  fourth  day.*  At  first, 


* The  following  is  the  composition  of  the  Liqueur  Villate,  after  M. 
Notta Liquid  subacetate  of  lead  30  parts,  sulphate  of  copper  and 
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the  injection  may  cause  considerable  pain  and  inflammation, 
but  this  soon  subsides,  and  each  subsequent  injection  causes 
less  irritation.  In  some  of  these  cases  not  only  does  the  fistula 
heal  under  this  treatment,  but  healthy  action  appears  to  be 
excited  in  the  diseased  bone.  If,  as  is  generally  the  case,  the 
disease  of  the  bone  depends  on  syphilis,  full  doses  of  iodide  of 
potash  must  be  administered. 

INFLAMMATION  OF  THE  ORBITAL  TISSUES. 

Inflammation  of  the  Cellular  Tissue. — The  cellular  acute 
tissue  contained  within  the  orbit  is  occasionally  the  seat  of  ELLULITTS 
acute  inflammation  and  suppuration,  but  except  as  a complica- 
tion of  traumatic  cases  or  periostitis  this  affection  is  rare  ; those 
instances  that  do  occur  usually  arise  from  the  spread  of  ery-  from  the 
sipelas  to  the  part.  Under  these  circumstances  the  eyeball  itself  erysfpelas 
generally  escapes,  but,  unfortunately,  the  patient’s  sight  is  too 
often  much  impaired,  if  not  destroyed,  from  the  extension  of  the 
inflammatory  action  to  the  optic  nerve,  or  from  effusion  into  the  m?y  cause 
retina  and  its  detachment  from  the  choroid.  Occasionally  the  neib’ 
matter  burrows  into  the  sheath  of  the  muscles,  deranging  their 
action  and  giving  rise  to  diplopia.  A much  more  serious  com- 
plication is  apt  to  occur  in  the  course  of  this  disease,  in  the  form 
Of  SeptO-pyaemia.  or  pyaemia- 

The  Symptoms  of  inflammation  of  the  cellular  tissue  of  the 
orbit  are  as  follows  : — The  patient  complains  of  a throbbing  pain  Pain, 
in  the  part,  extending  to  the  temple,  side  of  the  head,  and  fre- 
quently to  the  muscles  of  the  back  of  the  neck ; the  pain  is 
sometimes  excruciating,  and  the  patient  is  feverish  and  restless ; Fever, 
if  he  falls  off  to  sleep  he  probably  suffers  from  fearful  dreams. 

The  eyelids  are  swollen  and  of  a dusky  red  colour,  the  conjunc-  Swelling 
tiva  becomes  uniformly  congested  and  chemosed,  and  the  eye-  coloSion. 
ball  is  rapidly  protruded  to  an  uncertain  extent,  in  consequence 
of  the  eflusion  that  takes  place  into  the  cellular  tissues  of  the 


■sulphate  of  zinc  each  15  parts,  white  vinegar  200  parts. — Medico - 
Chirurgical  Review,  April,  1866,  p.  556. 
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orbit.  The  globe  is  usually  thrust  directly  forwards,  and  not,  as 
in  periostitis  and  in  the  case  of  various  tumours,  with  a certain 
deviation  from  the  axial  line,  according  to  the  direction  of  the 
compressing  force.  The  cornea  may  remain  bright  and  clear, 
or  it  may  be  that  from  exposure  to  the  atmosphere,  the  secretions 
on  its  surface,  and  that  of  the  conjunctiva,  form  hard  dark  crusts ; 
the  cornea  becoming  cloudy  from  desiccation  of  its  epithelium, 
necrosis  follows,  and  the  eye  is  destroyed. 

In  the  course  of  ten  or  twelve  days  from  the  commencement 
of  the  attack,  we  may  generally  detect  one  or  more  points  at 
which  fluctuation  can  be  felt,  usually  at  the  upper  and  inner  part 
of  the  orbit.  As  soon  as  the  pus  has  been  evacuated,  the  pain 
and  swelling  diminish,  the  eyeball  sinks  into  its  socket,  and  the 
parts  regain  their  normal  position.  But  although  the  eyeball 
may  not  be  directly  destroyed  by  the  inflammatory  process,  yet, 
as  I have  before  remarked,  in  very  many  of  these  cases  the  optic 
nerve  is  more  or  less  involved,  and  is  subsequently  apt  to  become 
atrophied  ; or  necrosis  of  the  bones  of  the  orbit,  or  the  forma- 
tion of  extensive  cicatrices,  may  ultimately  lead  to  atrophy  of  the 
globe. 

In  Chronic  Inflammation  of  the  cellular  tissue  of  the 
orbit  the  symptoms  are  less  severe  than  those  above  described. 
The  patients  are  generally  the  offspring  of  syphilitic  parents. 

The  inflammatory  process  usually  begins  as  a gumma  in  the 
periosteum,  the  patient  complaining  of  pain  in  the  part,  which 
increases  towards  evening,  probably  extending  over  the  fore- 
head. As  the  inflammation  advances,  the  cellular  tissue  of  the 
orbit  becomes  involved,  the  conjunctiva  and  lids  are  red  and 
swollen,  and  the  eyeball  is  thrust  forward  to  a greater  or  less 
extent ; the  pain,  however,  is  far  less  severe  than  in  acute  in- 
flammation of  the  cellular  tissue,  on  account  of  the  gradually 
increasing  pressure  to  which  the  parts  are  exposed.  The  pro- 
trusion of  the  eyeball  in  these  cases  is  often  considerable,  and  as 
their  progress  is  slow,  it  is  only  by  a careful  study  of  the  col- 
lateral symptoms  that  we  shall  avoid  an  error  in  our  diagnosis. 
In  cases  in  which  a morbid  growth  causes  the  eyeball  to  protrude, 
its  axis  usually  deviates  from  its  natural  position,  according  to 
the  direction  of  the  pressure  occasioned  by  the  tumour  {see  Figs. 


IN  FLA  MM  A TION. 


53 


1 1 and  12) ; whereas  in  inflammation  of  the  cellular  tissue  this  is  and  ab- 
not  the  case.  In  doubtful  instances,  we  may  further  satisfy 
ourselves  as  to  the  presence  or  not  of  pus  in  the  orbit,  by  the  aid 
of  a grooved  needle. 

The  Treatment  of  inflammation  in  the  cellular  tissue  of  the 
orbit,  differs  in  no  respect  from  that  of  similar  affections  in  other 
parts  of  the  body.  In  the  early  stages  of  the  more  sthenic 
forms  of  inflammation  in  this  situation,  we  may  endeavour,  by 
leeches  and  cold  compresses  constantly  applied,  to  allay  the  Leeches, 
action  going  on  in  the  part,  and  to  prevent  suppuration  ; but  if  presses0."1' 
this  does  not  succeed,  we  must  then  employ  poultices  and  hot  Poultices, 
fomentations.  As  soon  as  matter  has  formed,  the  abscess  should 
be  incised,  the  pus  evacuated,  and  a drainage  tube  introduced. 

Cotton  wool  pads  should  be  substituted  for  poultices. 

If  the  case  is  complicated  with  erysipelas,  I need  hardly  say  Stimulants 
that  antiphlogistics  are  not  to  be  thought  of ; on  the  contrary,  ]“serysipe’ 
the  patient’s  strength  must  be  supported,  the  pulse  and  the  tem- 
perature of  the  body  being  our  safest  guides  as  to  the  amount  of 
nourishment  and  stimulants  required.  I have  faith  in  the  per- 
chloride  of  iron  in  these  cases  : fifteen  drops  of  the  tincture  Tr.  ferri. 
should  be  given  every  six  hours,  with  as  many  grains  of  chlorate 
of  potash.  Opium,  or  still  better,  the  chloral  hydrate,  will  be  Opium. 

/~n  1 1 

required  to  enable  the  patient  to  sleep  ; indeed,  in  the  early  ora  * 
stages  of  this  form  of  the  disease,  there  is  no  better  practice 
than  to  give  the  system  rest,  and  at  the  same  time  support  his  Support  the 
strength  with  soup  and  stimulants,  administering  also  the  tinct.  patient- 
ferri  sesquichlor. ; we  may  thus  hope  to  ward  off  the  suppurative 
stage  of  the  affection,  or  at  any  rate  promote  its  speedy  termi- 
nation. We  must  bear  in  mind  the  fact,  that  so  long  as  the  Brain  m 
inflammatory  action  lasts,  the  close  proximity  of  the  parts  to  danger- 
the  brain  endangers  its  extension  to  the  cerebral  membranes. 

Inflammation  of  the  Capsule  of  Tenon  (p.  1)  occa-  Inflamma- 
sionally  occurs  in  rheumatic  subjects  ; in  other  cases  it  is  capsule  of 
said  to  arise  from  injuries  to  the  part,  or  it  may  be  from  ex-  Tenon- 
tension  of  erysipelas  from  neighbouring  structures.* 

Symptoms. — The  subconjunctival  tissue  is  deeply  injected, 

— injection. 

* “ Maladies  des  Yeux,”  Wecker,  vol.  i.  p.  696. 
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but  the  iris  is  healthy,  nor  can  we  easily  account  for  the  persis- 
tent chemosis  and  injection  of  the  vessels  in  question.  The 
patient  complains  of  slight  pain  in  the  eye,  particularly  when  he 
turns  the  eyeball  from  side  to  side,  but  there  is  no  impairment 
of  vision ; slight  protrusion  of  the  eye  may  occur,  and  the 
mobility  of  the  globe  be  impaired,  so  that  diplopia  may  exist. 

The  symptoms  above  described  usually  disappear  for  a time, 
and  no  serious  consequences  are  likely  to  follow,  unless  in  cases 
preceded  by  erysipelas,  when  the  optic  nerve  is  liable  to 
become  involved,  optic  neuritis  and  atrophy  of  the  papilla 
resulting. 

Treatment. — Hot  compresses  generally  give  the  patient  much 
relief,  and  iodide  of  potassium  in  large  and  repeated  doses 
often  appears  to  be  very  serviceable. 


ORBITAL  GROWTHS  AND  TUMOURS. 

Exophthalmos,  or  protrusion  of  the  eyeball,  may  be  con- 
veniently considered  under  two  heads  : — 

ist.  Protrusion  of  the  eyeball  arising  from  an  increase  in  the 
contents  of  the  orbit — as,  for  instance,  from  hypertrophy  of  its 
cellular  tissue,  or  the  growth  of  a tumour 

and.  From  diminution  of  the  cavity  of  the  orbit,  by  the  en- 
croachment of  its  walls  upon  the  eyeball — as,  for  example,  in 
cases  of  bony  tumours  springing  from  the  walls  of  the  orbit,  or 
from  an  abscess  of  the  antrum  forcing  the  inferior  wall  up- 
wards.* 

Exophthalmic  Goitre. — Among  the  most  remarkable  of 
the  affections  of  the  orbit  included  under  the  first  heading,  is 
exophthalmic  goitre,  described  by  Dr.  Graves, f and  more  fully 
elucidated  by  his  friend,  the  late  Professor  Trousseau,  in  his 
admirable  clinical  lectures.  He  considers  that  exophthalmic 
goitre  arises  from  a neurosis  of  the  sympathetic,  resulting  in 
local  congestions,  the  proximate  cause  of  which  is  an  alteration 
produced  in  the  vaso-motor  apparatus.  “ It  is  a morbid  entity, 


* “ Maladies  des  Yeux,”  Wecker,  vol.  i.  p.  705. 
f “ Clinical  Lectures,”  p.  587. 


EXOPHTHALMIC  GOITRE. 


55 


because  it  presents  special  phenomena ; palpitation,  and  con- 
gestion of  the  thyroid  gland  and  of  the  eyeballs.  It  is  a patho- 
logical variety  of  the  great  class  of  neuroses,  with  a paroxysmal 
course,  and  should  be  regarded  as  entirely  distinct  from  oph- 
thalmos  due  to  organic  diseases  of  the  heart,  while  it  cannot 
be  confounded  with  goitre  proper.”* 

Dr.  T.  Laycock  remarks  that  exophthalmic  goitre  occurs  Dr.  Lay- 

« • cock  s 

under  a variety  of  morbid  conditions  of  the  nervous  system.  view. 

When  the  exophthalmos  is  symmetrical,  it  is  spinal,  the  cervical 
and  dorsal  regions  of  the  spinal  cord  being  the  seat  of  the 
disease,  together  with  the  corresponding  cervical  and  dorsal 
divisions  of  the  sympathetic  ; but  when  unsymmetrical,  it  is  due 
to  disease  of  the  trigeminal  ganglion,  and  branches  of  the  fifth 
pair.-j-  In  either  case,  it  seems  probable  that  from  irritation  of 
the  sympathetic,  hypertrophy  of  the  adipose  tissue,  and  dilata- 
tion of  the  veins  of  the  orbit  occur. 

Exophthalmic  goitre  is  almost  confined  to  the  female  sex. 

Out  of  fifty  cases  referred  to  by  Withusen,  only  eight  occurred  Rare  in 
in  men.J  It  may  be  induced  by  moral  causes,  or  by  privations  mcn 
which  have  produced  excessive  anaemia. 

Symptoms. — The  symptoms  of  this  remarkable  disease  are, 
in  the  first  instance,  nervous  irritability,  a sensation  of  fulness 
in  the  head  and  face,  violent  palpitation,  usually  coming  on  in  Palpita- 
paroxysms.  In  the  case  of  female  patients,  menstruation  tl0n* 
generally  becomes  disordered.  Some  enlargement  of  the  thy-  Goitre, 
roid  gland  generally  occurs,  and  protrusion  of  the  eyeballs,  Protrusion 
alike  on  both  sides,  commences.  This  may  be  very  gradual  in  ofeyeballs- 
its  progress,  and  is  preceded  by  obvious  changes  in  the  integrity 
of  the  muscular  apparatus  of  the  eyes,  their  axes  being  inverted ; 
the  eyes  have  also  a remarkable  staring  expression  due  to 
retraction  of  the  upper  eyelid  ; the  lid  fails  also  to  follow  the 


* “ Lectures  on  Clinical  Medicine,”  by  A.  Trousseau  ; translated  by 
Dr.  Bazire,  p.  579. 

t On  the  Cerebro- Spinal  Origin  and  Diagnosis  of  the  Protrusion  of 
the  Eyeball,  commonly  called  Anaemic,  by  Dr.  T.  Laycock  : Medico- 
Chirurgical  Review,  July,  1863,  p.  251. 

+ Dublin  Medical  Press,  vol.  xlii.  July,  1S59. 
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movements  of  the  globe  of  the  eye  as  the  plane  of  vision  rises 
and  falls — it  remains  too  much  elevated,  so  that  when  the  eye- 
ball is  directed  downwards  more  or  less  of  the  sclerotic  is  ex- 
posed. The  eyeballs  continue  mobile,  but  may  in  time  become 
so  far  protruded  as  to  prevent  the  patient  from  closing  the  eye- 
lids over  them.  In  one  case  mentioned  by  Trousseau,  “the 
eyeballs  were  thrust  out  of  the  orbit but  this,  of  course,  is  a 
rare  occurrence.  In  other  instances,  the  eyeballs  are  only 
slightly  protruded  ; but  their  lustrous  appearance,  the  enlarge- 
ment of  the  thyroid  gland,  together  with  palpitation  and  other 
nervous  symptoms,  are  pathognomonic  of  the  malady. 

The  affection  does  not  depend  upon  disease  of  the  heart, 
although  palpitation  exists,  and  frequently  a systolic  (anaemic) 
murmur  at  the  base,  but  no  structural  changes,  as  a general 
rule,  can  be  detected  in  this  organ. 

The  patient  complains  of  shortness  of  sight,  and  difficulty  in 
keeping  her  eye  fixed  on  any  one  object,  but  beyond  this  there  is 
seldom  any  impairment  of  vision.  The  ophthalmoscopic  appear- 
ances of  an  eye  affected  in  this  way  indicate  congestion  of  the  re- 
tina and  choroid ; but  the  dioptric  media  may  remain  transparent. 

Prognosis. — In  some  cases,  after  a very  considerable  interval, 
exophthalmic  goitre  gradually  disappears  of  itself,  the  patient’s 
general  health  improves,  the  palpitations  and  other  nervous 
symptoms  from  which  he  suffered  abate,  and  the  enlargement 
of  the  thyroid  gland,  and  protrusion  of  the  eyeballs,  subside. 
Suppuration  of  the  cornea  and  destruction  of  the  eye  may,  how- 
ever, occur,  from  the  exposure  of  the  uncovered  cornea  to  the 
air,  or  it  may  be  due  to  paralysis  of  the  “ trophic”  fibres  of  the 
fifth  nerve.  On  the  other  hand,  if  the  anaemia  increases  the 
disease  becomes  a most  formidable  one,  requiring  the  greatest 
care  with  regard  to  diet,  and,  above  all,  freedom  from  mental 
anxiety  and  worry. 

Treatment. — From  the  foregoing  history  of  this  malady,  we 
learn  that  it  is  no  mere  local  affection,  and  the  remedial 
measures  we  adopt  must  therefore  be  mainly  directed  to  restore 
the  general  health  and  secure  rest  of  mind.  As  the  large 
majority  of  cases  occur  in  women,  and  are  attended  with  cata- 
menial derangement  from  their  commencement,  and  often  with 
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anaemia,  our  treatment  should  be  further  directed  by  attention 
to  these  special  features. 

Trousseau  recommends  a judicious  use  of  hydropathy,  among  Hydro- 
other  measures,  as  likely  to  improve  the  patient’s  general  health;  pathy* 
and  he  regards  this  as  being  the  best  and  only  rational  plan  of 
, treatment  in  such  cases.  Galvanization  of  the  cervical  sympa- 
thetic with  a weak  ascending  current,  not  only  lessens  the  size 
of  the  thyroid  gland,  but  seems  to  exercise  a favourable  influence 
on  the  course  of  the  disease.*  A firm  compress  and  bandage 
i may  be  employed  with  advantage  over  the  closed  eyelids, 
especially  if  the  cornea  becomes  at  all  hazy.  Should  the  retrac- 
tion of  the  upper  lid  be  very  marked,  the  following  operation 
has  been  proposed.  The  horn  spatula  having  been  introduced 
beneath  the  lid  to  be  operated  on,  a horizontal  incision  is  to  be 
made  through  the  skin  of  the  lid  above,  and  parallel  to  the 
upper  border  of  the  tarsal  cartilage.  A portion  of  the  fibres  of 
the  orbicularis  muscle,  and  subjacent  fascia,  is  to  be  divided  so 
as  to  expose  the  levator  palpebrae  ; and  those  fibres  of  this 
muscle  which  pass  over  and  into  the  tarsal  cartilage  are  to  be 
very  carefully  cut  through.  An  incomplete  ptosis  results,  but 
this  gradually  diminishes,  and  neutralizes  the  retraction  of  the 
lid,  if  the  operation  is  successful. f 

Cystic  Tumours  growing  within  the  orbit  are  another  Cystic 
cause  of  exophthalmos.  In  this  situation,  such  tumours  are  of  Orbit. 
usually  attached  to  some  portion  of  its  bony  wall.  Their  con-  Contents 
tents  vary,  being  sometimes  watery  (hygroma),  like  suet  (stea-  vanous* 
toma),  like  pap  (atheroma),  or  like  honey  (meliceris).  They 
often  contain  a number  of  hairs. 

It  is  almost  impossible,  before  operating,  to  ascertain  the 
exact  connections  or  depth  to  which  these  cysts  extend  within 
the  orbit ; they  sometimes  extend  backwards,  not  only  into  the 
orbit,  but  through  the  optic  foramen,  and  as  they  are  liable  to 
suppurate  at  any  time,  they  may  excite  dangerous  inflammation 
of  the  tissues  contained  within  the  cranium. 


* The  Practitioner,  1873,  P*  186. 
t Compte- Rendu  of  the  Congres  d'  Ophthalmologic,  1867. 
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Symptoms. — Cystic  tumours  in  this  situation  usually  increase 
in  size  very  slowly,  and  without  causing  the  patient  pain  or 
much  inconvenience,  until  they  attain  a considerable  bulk  and 
begin  to  displace  the  eyeball,  forcing  it  forwards  in  the  opposite 
direction  from  that  in  which  they  grow.  When  they  have 
reached  this  size,  on  everting  the  lids,  the  cyst  may  generally 
be  seen  projecting  from  between  some  part  of  the  orbital  walls 
and  the  eyeball ; it  has  usually  a bluish  tint,  and  fluctuation 
may  be  felt  in  it  if  the  cyst  happens  to  have  fluid  contents. 
Follicular  cysts,  however,  often  enclose  sebaceous-like  matter, 
when  no  fluctuation  can  be  detected.  In  doubtful  cases,  we 
should  do  well  to  use  the  aspirator  before  deciding  as  to  the 
nature  of  the  disease. 

The  Treatment  to  be  pursued  in  instances  of  this  kind  is  by 
no  means  so  simple  as  might  at  first  sight  appear.  It  may  be 
well  in  the  first  place  to  draw  off  the  contents  of  the  cyst,  if  they 
are  fluid  by  means  of  the  aspirator,  but  it  will  reform  ; and  if 
the  cyst  is  a large  one,  haemorrhage  may  take  place  into  it,  and 
suppuration  ensue.  As  a rule  the  better  course  is  to  remove 
the  cyst,  as  far  as  that  is  practicable.  Should  it  extend  so 
deeply  into  the  orbit  as  to  prevent  our  taking  it  away  entire, 
we  must  content  ourselves  with  removing  as  large  a portion  of 
it  as  possible.  To  do  this,  it  is  often  necessary  to  make  a free 
incision  through  the  eyelid  ; in  fact,  a sufficiently  large  incision 
must  be  made  through  the  lid  to  expose  the  tumour  fully,  and 
allow  the  cyst  to  be  dissected  away.  Or,  if  it  should  seem 
more  desirable,  the  outer  canthus  may  be  slit  up  and  the  lid 
everted  with  the  same  intention. 

Hydatid  Cysts  of  the  orbit  are  occasionally  met  with,  and 
these,  as  they  increase  in  size,  must  necessarily  displace  the 
globe  of  the  eye.  If  the  tumour  projects  between  the  orbital 
walls  and  the  globe  of  the  eye,  it  may  be  felt  as  a firm,  elastic 
swelling ; and  as  it  generally  yields  an  obscure  sense  of 
fluctuation,  the  case  may  closely  simulate  one  of  chronic 
abscess.  The  aspirator  will  settle  the  point ; a colourless 
limpid  fluid,  containing  echinococci,  being  drawn  off  by  the 
instrument. 

In  these  cases  the  cyst  must  be  opened,  and  the  included  bag 
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should,  if  possible,  be  removed  ; this  done,  the  cavity  in  which 
it  has  grown  will  probably  close  up  and  cicatrize.* 

Sanguineous  Cysts  are  occasionally  met  with  in  the  orbit,  Sanguine- 

J OUS  C/YSTS. 

either  of  spontaneous  origin,  or  as  the  result  of  an  injury.  It 
is  almost  impossible  to  discriminate  between  a tumour  of  this 
description  and  an  ordinary  cyst,  unless  by  the  exploring  needle 
or  the  aspirator.  The  symptoms  and  progress  of  these  tumours 
differ  in  no  way  from  those  of  other  cystic  growths  : as  they 
increase  in  size  they  cause  more  or  less  displacement  of  the 
eyeball,  and  diplopia.  It  is  seldom  sufficient  simply  to  puncture 
a tumour  of  this  kind,  and  evacuate  its  contents,  for  the  tumour 
is  then  almost  sure  to  form  again.  The  whole  of  the  cyst  should,  Remove 
if  practicable,  be  removed.f  thc  cyst' 

Sarcomas  are  not  of  unfrequent  occurrence  in  the  orbit,  and  Sarcoma. 
they  usually  grow  from  the  periosteum.  A sarcoma  may  take 
a long  time  to  grow,  and  in  the  first  instance  be  mistaken  for  May  be 
a node ; but  the  absence  of  a syphilitic  history  would  lead  us  mistaken* 
to  dismiss  the  idea  of  periostitis  while  the  smooth  and  softer 
surface  of  the  growth  precludes  the  supposition  of  an  exostosis. 

As  the  morbid  growth  increases  in  size,  exophthalmos,  or  displace- 
ment of  the  eyeball  occurs,  and  gives  rise  to  diplopia.  (Fig  n.) 

These  tumours  have  often  extensive  attachments  to  the  walls  Extensive 
of  the  orbit,  although  they  may  only  appear  as  a small,  hard,  ^ents.* 
and  nodulated  mass  upon  an  external  examination.  I f allowed  to 
remain  undisturbed  they  continue  steadily  growing,  the  skin 
covering  them  in  course  of  time  ulcerates,  an  open  sore  is 
established,  and  the  patient’s  health  gradually  fails.  The  follow- 
case  illustrates  the  history  of  a case  of  this  kind  : — 

S.  D.,  aged  thirty-two,  states  that  he  had  a small  tumour  Case. 
removed  from  the  near  inner  angle  of  the  left  eye,  about  four  years 
ago.  We  can  obtain  no  clue  to  the  nature  of  this  morbid  growth 

* “ A Treatise  on  the  Principles  and  Practice  of  Ophthalmic  Medicine 
and  Surgery,”  by  T.  W.  Jones,  3rd  edit.  p.  738.  Also  Australian 
Medical  Journal , No.  10,  p.  243:  case  reported  by  Mr.  P.  H.  Mac- 
Gillivray. 

t Poland  on  Protrusion  of  the  Eye : Ophthalmic  Hospital  Reports , 
vol.  i.  p.  24. 
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A year  after  the  operation  a tumour  again  commenced  growing 
in  the  same  situation  ; it  caused  him  no  pain. 

Fig.  ii. 


At  present  a morbid  growth  is  seen  situated  towards  the 
inner  part  of  the  orbit  (Fig.  12).  It  has  evidently  deep-seated 
attachments,  and  feels  hard  to  the  touch  ; the  skin  is  not 
involved.  The  left  eyeball  is  displaced  by  the  tumour  an  inch 
outwards,  and  fully  one  inch  forwards,  from  its  normal  position  ; 
nevertheless  the  eye  moves  in  unison  with  the  other  one,  and  its 
sight,  for  both  near  and  distant  objects,  is  perfect.  The  patient’s 
general  health  is  good,  and  no  enlargement  of  the  glands  of  the 
neck  exists. 

I proceeded  to  remove  the  morbid  growth,  at  the  same  time 
endeavouring  to  save  the  eyeball. 

After  making  the  necessary  incisions  through  the  skin,  and 
exposing  the  tumour,  I found  that  it  was  attached  to  the  lower 
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and  also  to  the  inner  walls  of  the  orbit ; I consequently  removed 
not  only  the  morbid  growth,  but  also  cut  away  a considerable 

Fig.  12. 


part  of  the  bones  with  which  it  had  been  united.  Lastly,  the  Caustic 
wound  was  filled  with  lint  soaked  in  the  chloride  of  zinc  paste. 

The  cornea  became  hazy  immediately  after  the  application 
of  the  paste,  and  subsequently  sloughed,  the  eyeball  collapsing  ; 
but,  excepting  this  loss  of  the  eye,  the  case  progressed  most 
favourably,  and  the  wound  healed  and  cicatrized.  Four  years  Results, 
subsequently  this  patient  returned  to  the  hospital ; a small 
bleeding  fungoid  mass  was  growing  from  the  site  of  the  original 
tumour,  the  glands  of  his  neck  were  enlarged,  but  the  man 
appeared  otherwise  healthy. 

This  case  fairly  represents  the  circumstances  of  the  majority  of 
sarcomatous  tumours  of  the  orbit  which  we  meet  with  in  practice. 

It  is  true  the  pigmented  forms  of  sarcoma  are  not  more  common 
in  the  orbit  than  elsewhere ; like  most  of  the  osteo-sarcomas  they 
contain  well-marked  examples  of  myeloid  cells ; but  these  cells, 
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as  I have  explained,  are  in  truth  derived  from  the  cells  found  in 
the  medulla  and  in  the  deep  layers  of  the  periosteum.  Sarcomas 
springing  from  the  walls  of  the  orbit  frequently  have  a skeleton 
of  osseous  tissue  ; they  are,  in  fact,  osteo-sarcomas. 

My  belief  is  that,  in  undertaking  an  operation  for  the 
removal  of  a tumour  of  this  description,  we  must  be  guided 
more  by  the  history  of  the  case  than  by  the  histology  of 
the  tumour.  Should  the  morbid  growth  have  grown  rapidly, 
I agree  with  Dr.  C.  S.  Bull,  of  New  York,  that  if  the 
“ bones  of  the  orbit  are  involved,  operative  interference 
should  not  be  attempted — the  small  amount  of  good  attained 
by  an  operation  is  but  temporary,  and  is  far  outweighed 
by  the  dangers  of  the  operation,  the  severity  of  reaction,  and 
the  rapid  recurrence  of  the  growth.”  On  the  other  hand,  if 
the  tumour  has  increased  in  size  very  gradually,  taking  perhaps 
years  to  grow,  we  are  justified  in  removing  it,  and  destroying  the 
surface  of  bone  from  which  it  originated,  by  means  of  the  chloride 
of  zinc  paste. 
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Osseous  Tumours  of  the  Orbit  — that  is,  tumours 
consisting  of  bone  without  sarcomatous  elements — may  grow 
from  any  part  of  the  walls  of  the  orbit  ; they  most  fre- 
quently present  a nodular  form,  and  are  of  an  ivory-like 
texture.  Sir  James  Paget  is  of  opinion  that  they  usually 
originate  in  the  diploe  or  neighbouring  sinuses,  as  isolated 
or  narrowly  attached  masses  ; their  tendency  being  to  extend 
in  all  directions. 

The  Symptoms  to  which  an  exostosis  in  the  orbit  gives  rise, 
will  vary  somewhat  with  its  position,  and  the  rate  at  which  it 
grows.  The  globe  of  the  eye  is  pushed  forwards  before  the 
morbid  mass,  and  protrudes  to  a greater  or  less  extent  from  its 
socket.  Pain  is  by  no  means  a prominent  symptom  in  these 
cases,  and  frequently  we  hear  no  complaints  of  it  from  the 
patient.  As  soon  as  the  tumour  attains  a considerable  size,  it 
may  be  felt  as  a hard,  rounded,  or  spiculated  mass  attached 
to  the  bone,  sometimes  by  a broad  base,  at  other  times 
pedunculated. 

Treatment.  — It  is  seldom  possible  to  remove  these  bony 
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tumours  of  the  orbit,  in  consequence  of  their  tendency  to  pene- 
trate into  the  skull.  Nevertheless,  instances  have  been  recorded 
in  which  tumours  of  the  kind  have  been  cured  by  Nature,  the 
ivory-like  mass  sloughing  away  ; and  it  may  be  well,  as  Sir 
James  Paget  remarks,  to  expose  tumours  of  this  description,  by 
making  incisions  through  the  soft  parts  covering  them,  and 
applying,  if  need  be,  escharotics  to  the  surface  of  the  bone.* 

Aneurism  of  the  Ophthalmic  Artery  is  said  to  have  Ophthal- 
been  met  with  occasionally .f  The  quick  development  of  such  Aneurism. 
a tumour,  causing  the  eyeball  to  be  considerably  protruded,  its  Protrusion 
pulsating  character,  accompanied  by  an  aneurismal  bruit  dis-  ^ sa‘ 
tinctly  audible  on  placing  the  stethoscope  above  the  supra-  uy^baJt1'(1 
orbital  ridge,  together  with  the  absence  of  symptoms  indicating  diable.” 
any  other  form  of  disease — these  features  would  appear  to  be 
sufficient  for  the  purposes  of  diagnosis  ; but  we  shall  see  here- 
after that,  in  cases  of  this  kind,  we  can  never  speak  very  con- 
fidently as  to  the  exact  seat  of  the  lesion. 

The  only  treatment  we  can  adopt,  with  any  hope  of  success, 
for  the  cure  of  an  aneurism  so  situated,  is  to  apply  a ligature  Ligature  ot 
round  the  corresponding  common  carotid  artery.  We  should  carotld' 
hesitate,  however,  to  have  recourse  to  so  serious  an  operation, 
unless  pressure  made  upon  the  artery  either  stops,  or  at  any 
rate  lessens,  the  pulsation  of  the  globe.  J 

A Diffused  Aneurism  has  been  known  to  form  in  the  diffused 
cellular  tissue  of  the  orbit,  as  in  other  parts  of  the  body,  in  con-  Aneurism- 
sequence  of  an  injury,  or  spontaneously  from  disease  and  rupture 
of  a vessel  and  effusion  of  blood  into  the  cellular  tissue  of  the  ^ . , 

, . . H,xopntnal- 

part,  producing  some  slight  exophthalmos.  As  the  protrusion  mos. 


* Paget’s  “ Lectures  on  Surgical  Pathology,”  3rd  edit.  p.  536. 
t “ Lectures  on  the  Operative  Surgery  of  the  Eye,”  by  G.  J.  Guthrie, 
p.  169  : London,  1827.  Where  a fatal  case  of  true  aneurism  of  the 
ophthalmic  artery  on  both  sides,  preventing  operation,  is  recorded. 

- Case  of  supposed  aneurism,  by  Dr.  Morton,  successfully  treated  by 
ligature  of  common  carotid  : Ophthalmic  Review , vol.ii.  p.  198.  Another 
ca>e  is  leported  by  Mr.  Poland,  Ophthalmic  Hospital  Reports , vol.  ii. 
p.  2x9. 
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of  the  globe  increases,  the  vessels  of  the  conjunctiva  become 
congested  and  swollen,  and  the  movements  of  the  eyeball  are 
improved.  The  eyeball  pulsates,  and  the  arterial  souffle  may 
be  heard  in  its  neighbourhood  ; this  may  be  stopped  if  the  eye- 
ball be  gently  pressed  back  into  its  socket,  and  the  pulsation  of 
the  globe  ceases  at  the  same  time,  to  be  renewed  the  moment 
the  compressing  force  is  removed.  If  the  pressure  is  dis- 
continued, the  eyeball  slowly  protrudes  to  the  same  extent  as 
before  the  compression  was  made. 

Should  the  symptoms  make  their  appearance  after  an  injury 
to  the  part,  we  should  be  led  to  suppose  that  an  effusion  of  blood 
has  taken  place  in  the  loose  cellular  tissue  of  the  orbit,  and  that 
the  clot,  having  been  partly  absorbed,  has  left  an  aneurismal  sac 
communicating  with  the  injured  vessel.  In  other  instances 
similar  changes  are  said  to  have  occurred  after  a severe  strain, 
probably  not  noticed  by  the  patient  at  the  time,  but  which  has 
caused  the  rupture  of  an  artery  already  in  a diseased  condition, 
and  thus  given  rise  to  an  aneurism. 

On  the  other  hand,  we  must  remember  that  pulsating  tumours 
of  the  orbit  may  occur  in  consequence  of  a fracture  of  the  base 
of  the  skull,  involving  the  internal  carotid  artery  in  the  cavernous 
sinus,  and  giving  rise  to  symptoms  such  as  those  I have  above 
referred  to  ; in  fact,  increased  pulsation  of  the  ophthalmic  artery 
or  its  branches,  as  well  as  obstructions  in  the  ophthalmic  vein  or 
cavernous  sinus,  will  produce  pulsation  of  the  eyeball,  as  will  a 
rapidly  growing  sarcoma. 

The  nature  of  pulsating  tumours  of  the  orbit  are  conse- 
quently very  difficult  to  diagnose  ; and  it  is  more  by  the  careful 
exclusion  of  other  forms  of  disease,  than  by  any  positive  in- 
dications, that  we  can  arrive  at  a satisfactory  diagnosis.  Com- 
pression of  the  carotid  generally  causes  a marked  diminution  of 
the  bruit,  and  is  sometimes  accompanied  by  fulness  and  pam  in 
the  head.* 

The  Treatment  of  false  aneurism  in  this  situation  will  be  the 
same  as  that  of  true  aneurism,  and  consists  in  tying  the  cor- 


* Lancet,  vol.  i.  p.  473  of  1875  : Mr.  W.  Rivington,  On  Pulsating 
Tumours  of  the  Orbit. 
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responding  common  carotid  artery.#  Digital  compression  of  the 
carotid  has  proved  successful  in  a few  cases  ; in  one  recorded 
instance  it  was  continued  for  fifty-six  hours  without  avail.  It  is 
advisable  when  practicable  under  these  circumstances,  to  raise 
the  carotid  and  compress  it  between  the  fingers,  rather  than 
attempt  to  fix  it  against  the  spine.  But  little  dependence  can  be 
placed  on  other  remedial  measures,  yet  a remarkable  case  of 
aneurism  successfully  treated  by  the  administration  of  ergot 
and  veratrium,  is  reported  in  the  Ophthalmic  Review , vol.  i. 
p.  288. 

Erectile  Tumours  may  form  in  the  cellular  tissue  of  the  Erectile 
orbit ; they  are  painless  growths,  and  usually  increase  very  painless^' 
slowly,  the  patient’s  health  remaining  unimpaired.  As  the 
vascular  tumour  augments  in  volume,  it  causes  more  or  less  Pulsating 
exophthalmos,  and  the  prominent  eyeball  has  a pulsating  move-  ^0°phthaI" 
ment  imparted  to  it ; this  ceases,  however,  on  gentle  backward 
pressure  being  exercised  on  the  globe  of  the  eye,  the  eyeball  Recedes  on 
may  thus  also  be  made  to  recede  into  its  normal  position.  The  pressure- 
size  of  the  tumour  increases  if  the  patient  makes  a straining 
effort,  as  in  crying.  If  the  erectile  mass  projects  forward  beneath 
the  conjunctiva,  the  colour  and  general  characters  of  the  morbid 
growth  will  be  more  apparent,  and  render  the  diagnosis  com- 
paratively easy. 

Treatment. — A case  of  this  kind  is  probably  best  treated  by  Ligature  of 
ligature  of  the  carotid, f unless  the  erectile  tumour  is  of  small  carotld- 
size ; we  may  then  be  justified  in  attempting  to  obliterate  the 
vessels,  by  means  of  injections  of  perchloride  of  iron,  or  tannic  injections, 
acid,  into  the  morbid  growth  ; but  great  care  is  necessary  in  a 
proceeding  of  this  kind,  for  it  is  hardly  possible  to  limit  the 
extent  or  direction  in  which  the  injected  fluid  will  run,  or  to 


Lawience,  On  Diseases  of  the  Eye,”  p.  7 66,  where  two  cases 
successfully  treated  in  this  way  are  recorded,  one  by  Mr.  Travers,  the 
other  by  Mi.  Danymple.  See,  also,  Medico- Chirurgical  Transactions , 
vol.  ii.  pp.  1-16  and  plate,  and  vol  vi.  pp.  m-123. 

t Desmarres  records  a case  in  which  such  a tumour  was  removed, 
together  with  the  eye,  by  Dupuytren : “Maladies  des  Yeux,”  vol.  i. 
p.  234. 
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prevent  it  entering  some  of  the  larger  vessels  : the  galvanic 
cautery  would  seem  to  be  well  adapted  for  the  treatment  of 
erectile  tumours  in  the  orbit,  a small  portion  of  the  growth  being 
dealt  with  from  time  to  time. 

To  the  foregoing  account  of  vascular  tumours  in  the  orbit,  it 
should  be  added,  that  they  are  very  rarely  met  with,  and  their 
diagnosis  is  at  all  times  difficult  and  uncertain.  Cases  of  pul- 
sating, vascular  protrusion  of  the  eyeball,  exhibiting  most  of  the 
features  above  described,  as  characteristic  of  those  affections, 
sometimes  present  themselves  ; but  in  most  of  them  it  is  doubt- 
ful whether  the  disease  is  really  within  the  orbit.  Several  cases 
of  supposed  orbital  aneurism  have  proved  to  be  of  a different 
nature,  when  the  opportunity  has  been  afforded  of  correcting 
the  diagnosis  by  a post-mortem  examination,  and  hence  the  un- 
avoidable inference  that  others  may  have  had  no  better  claim  to 
be  so  regarded.  Mr.  Nunneley,  who  has  had  an  unusually  large 
experience  in  such  cases,  believes  that  aneurism  within  the 
orbit,  whether  true  or  diffuse,  is  almost  unknown.  He  remarks, 
that  in  a large  majority  of  instances  of  “vascular  protrusion  of 
the  eyeball,  there  is  no  disease  whatever  in  the  orbit ; the  seat 
of  it  is  mostly  intra-cranial.  The  protrusion  of  the  eyeball  is 
passive,  and  the  other  distressing  symptoms  are  secondary,  de- 
pending on  obstruction  to  the  return  of  the  blood  through  the 
ophthalmic  vein/'*  Cases  are  recorded  in  which  all  the  symptoms 
of  orbital  aneurism  have  arisen  from  compression  of  the  ophthal- 
mic vein,  preventing  the  passage  of  blood  from  the  orbit,  as  for 
instance,  an  aneurism  of  the  ophthalmic  artery  near  its  origin. 
It  is  satisfactory,  however,  to  know  that,  whether  the  seat  of  the 
tumour  be  within  the  orbit  or  not,  the  treatment  will  be  the 
same,  and  that  ligature  of  the  carotid  has  been  successfully  prac- 
tised under  these  circumstances. t 

A case,  which  forcibly  illustrates  Mr.  Nunncley’s  observations, 
has  been  recorded  by  Mr.  Hulke.J  The  patient,  five  months 


* Medico-Chirwgical  Transactions , xlviii.  p.  30.  Previous  cases  and 
Observations,  vol.  xlii.  p.  167. 

f See  a case  by  Mr.  Bell,  Medical  Journal , July,  1867. 

X Ophthalmic  Hospital  Reports , 1S59-60,  vol.  ii.  p.  6. 
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after  receiving  a blow  on  the  left  side  of  the  head,  presented  all 
the  capital  signs  of  an  orbital  aneurism — fulness  of  the  left  or- 
bital region — protrusion  and  pulsation  of  the  eyeball — a distinct 
sibilant  bruit  heard  extensively  in  the  neighbourhood.  The 
common  carotid  artery  was  tied,  but  the  patient  subsequently 
died,  and  on  making  a post-mortem  examination,  phlebitis  of  the 
cavernous,  transverse,  circular,  and  petrosal  sinuses  was  dis- 
covered. 

Exophthalmos  from  Compression  of  the  Orbit. — The  Compres- 
cavity  of  the  orbit  may,  as  I have  before  remarked,  be  en-  orbit! 
croached  upon  by  pressure  from  without  as  well  as  by  growths 
from  within.  In  some  remarkable  cases  of  chronic  hydro-  Hydro- 
cephalus, the  accumulation  of  fluid  within  the  cranium  has  been  cephalic‘ 
known  to  force  the  orbital  plate  of  the  frontal  bones  downwards 
and  forwards,  causing  the  eyeballs  to  protrude  so  far  from 
their  sockets  as  to  prevent  the  lids  from  closing  over  them. 

It  would  be  useless  to  dwell  longer  on  the  description  of  such 
cases  as  these,  as  their  nature  must  be  at  once  apparent. 

From  Diseases  of  the  Frontal  Sinuses. — Distension  of  the  Distension 
frontal  sinus  is  generally  caused  by  a blow  on  the  face  which 
has  fractured  some  of  the  anterior  ethmoidal  or  frontal  cells,  sinus- 
and  so  induced  a closure  of  the  infundibulum,  preventing  the 
escape  of  mucus  from  the  sinus  into  the  nares.  The  secretion  of 
the  frontal  sinus  being  in  this  way  retained,  gradually  accumu- 
lates and  expands  the  sinus,  often  to  a very  considerable  extent. 

If  the  malady  cannot  be  traced  to  an  accident,  we  may  assume 
that  closure  of  the  infundibulum  has  taken  place  as  a result  of 
disease.  The  symptoms  may  be  either  those  of  active  inflam-  Symptoms, 
mation,  or  of  a chronic  character  : in  the  former  case  the  patient 
complains  of  great  pain  over  the  brow  and  root  of  the  nose, 
the  frontal  sinus  becomes  rapidly  distended  with  pus  and  may 
burst,  the  pus  finding  an  exit  into  the  nose  or  upper  part  of  the 
orbit.  When  the  latter  accident  occurs,  the  abscess  orotrudes 
from  the  inner  and  upper  part  of  the  orbit,  pushing  the  eye  ill  Displace- 
the  opposite  direction.  The  upper  lid  is  much  inflamed,  and  the^ye. 
the  protrusion  is  very  tender  ; fluctuation  may  ultimately  be  felt 
in  it. 
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In  chronic  cases  of  this  disease  there  may  be  little  or  no  pain,, 
or  other  symptoms  of  inflammation  ; but  the  gradual  formation 
of  a tumour,  at  the  upper  and  inner  part  of  the  orbit,  protruding 
the  eyeball  downwards,  outwards,  and  forwards.  The  disease, 
is  usually  confined  to  one  sinus,  but  may  attack  both. 

If,  from  the  bulging  condition  of  the  frontal  bone  and  pain  in 
in  the  part,  we  are  led  to  believe  that  the  sinus  is  so  distended 
with  fluid,  it  will  be  advisable  to  cut  through  its  bony  walls  and 
allow  the  pent-up  matter  to  escape.^ 

In  a case  recently  under  my  care,  I followed  out  with  complete 
success  the  plan  of  treatment  recommended  by  Mr.  G.  Lawson. 
He  says  : — A single  curved  incision  parallel  with  the  fold  above 
the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a little  dissection  exposed  its  surface  the 
scalpel  should  be  plunged  into  it,  and  an  opening  made  to  the 
extent  of  the  incision.  The  index  finger  of  the  right  hand  is  now 
to  be  pushed  into  the  sinus  through  the  wound,  to  ascertain  the 
size  of  the  cavity  and  if  there  is  any  necrosed  or  carious  bone. 
Whilst  thus  exploring  the  sinus,  the  little  finger  of  the  left  hand 
should  be  passed  up  the  corresponding  nostril,  and  an  endeavour 
made  to  find  out  the  spot  at  which  the  tip  of  the  finger  in  the 
sinus  will  approximate  most  closely  the  end  of  the  one  in  the 
nose.  After  a little  search  it  will  be  found  that  at  one  part  the 
fingers  will  almost  meet,  there  being  only  a thin  plate  of  bone 
between  them.  Having  gained  this  information,  the  finger  in 
the  frontal  sinus  is  to  be  withdrawn,  but  that  in  the  nostril  is  to 
be  retained  in  situ  to  act  as  a guide  to  the  gouge  or  elevator, 
which  is  to  be  passed  into  the  sinus  and  made  to  force  a pas- 
sage into  the  nose  through  the  lamina  of  bone  on  which  the  tip 
of  the  little  finger  is  resting. 

A communication  between  the  frontal  sinus  and  the  nose 
having  been  thus  established,  an  india-rubber  drainage  tube, 
with  holes  cut  at  short  distances,  is  to  be  introduced,  one  ex- 
tremity of  which  is  to  be  afterwards  fastened  on  the  forehead, 


* See  the  report  of  a case  in  which  this  operation  was  successfully 
performed  by  J.  W.  Hulke  ; Ophthalmic  Hospital  Reports,  vol.  iv. 
p-  176. 
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whilst  the  other  end  protrudes  slightly  from  the  nostril.  The  I,ns?r 

1 . drama 

easiest  way  of  introducing  the  drainage  tube  is  to  pass  a probe  tube. 

with  an  eye  up  the  nostril  and  out  of  the  wound,  and  having 

fastened  the  tube  to  it  by  means  of  a piece  of  string,  to  draw 

it  back  again  through  the  nose.  The  object  of  the  drainage 

tube  is  to  keep  the  channel  between  the  two  cavities  from  closing, 

and  to  enable  the  attendant  to  wash  out  the  frontal  sinus  at 

least  twice  a day  with  some  astringent  and  disinfectant  solution. 

For  the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or  the 

lotio  acid,  carbolic,  may  be  injected  with  a glass  syringe  through 

one  of  the  openings  at  the  upper  extremity  of  the  tube.  The 

^drainage  tube  should  be  worn  for  five  or  six  months,  or  until  all 

discharge  from  the  nose  had  ceased.  The  results  of  these 

■cases  when  thus  treated  are  usually  most  satisfactory.* 

Hydatid  cysts  and  polypi  have  occasionally  been  met  with  Hydatids 
•distending  the  frontal  sinus.t  and  P°'J 

From  Diseases  of  the  Antrum. — The  orbital  fossa,  however, 
is  more  frequently  encroached  upon  from  below  than  from  any 
other  direction,  in  consequence  of  malignant  growths,  or  the 
accumulation  of  fluid  within  the  antrum,  forcing  the  orbital 
plate  of  the  maxillary  bone  upwards. 

Abscess  of  the  antrum  or  an  accumulation  of  its  natural  secre-  Abscess  of 
tion  from  closure  of  the  passage  leading  into  the  nose,  may  aiUlum* 
distend  the  walls  of  this  cavity  to  such  an  extent,  that  the  hard 
palate,  cheek,  and  orbital  plate  of  the  bone  are  thrust  outwards  ; 
and  in  this  way  the  orbital  fossa  may  be  so  far  encroached  upon, 
as  to  occasion  some  protrusion  of  the  eyeball. 

A polypus  growing  from  the  walls  of  the  antrum,  or  from  the  Polypus, 
nostril,  may,  by  its  gradually  increasing  size,  so  far  displace 
either  the  inner  or  inferior  wall  of  the  orbit,  as  to  lessen  the 
dimensions  of  the  orbital  fossa.  In  these  cases  the  distortion 
of  the  face  will  render  the  diagnosis  comparatively  easy  ; mis-  Diagnosis, 
takes  however  do  occur  : Mr.  Poland  relates  an  instance  in 
point ; he  says,  “ Only  a short  time  back  there  was  a case 
where  excision  of  the  eyeball  was  actually  proposed  for  this 


* “ Diseases  and  Injuries  of  the  Eye,”  by  G.  Lawson, 
t “Mackenzie,  “ On  Diseases  of  the  Eye,”  3rd  edit.  pp.  55-58. 
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affection,  when  it  was  discovered  that  the  protrusion  was  due  to- 
an  abscess  in  the  antrum,  which  was  opened,  and  the  eye  saved 
and  resumed  its  natural  place.”*  Such  a history  as  this  shows 
a want  of  forethought  and  consideration  against  which  it  is- 
impossible  to  arm  individuals,  however  profuse  or  practical  our 
rules  may  be. 

The  following  table  drawn  up  by  Mr.  Poland  exhibits  the 
causes  of  protrusion  of  the  eyeball : — 


/ 1.  Congenital 


2.  In  the  eye  itself 


<j 

w 


■a 

2 

o 

c 


rt 
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3.  Within  orbit 


4.  External  to  orbit  -1 


1. 

2. 
3- 


2. 

3- 

4- 
5« 


1.  Real  protrusion. 

2.  Apparent — from  shortening  of  levator  palpebrte  and 

lids. 

Inflammation  of  globe,  ophthalmitis. 

Phlebitic  ophthalmitis. 

Hydrophthalmos. 

[ 1.  Sarcomas. 

T umours  in  eye  - 2.  Carcinomas. 

(.3.  Hydatid. 

Inflammation  of  cellular  tissue— idiopathic  and  trau- 
matic. 

Suppuration  and  abscess. 

Erysipelatous  and  phlegmonous  inflammation. 

Foreign  bodies. 

Excess  of  development  of  fat. 

I 1.  Encysted. 

6-T~  - • JS™. 

1 4.  Osseous. 

7.  Aneurism  and  effusions  of  blood. 

8.  Venous  congestion  ; exophthalmic  goitre. 

9.  Paralysis  of  muscles  of  eyeball — ophthalmoplegia. 

\ 10.  Spasm  of  muscles  of  eyeball,  as  in  tetanus. 

, 1.  Above — Nodes,  hydrocephalus,  fungus  of  dura  mater, 

polypi  in  frontal  cells  and  diseases  thereof,  tumours^ 
of  brain,  inflammation  and  diseases  of  lachrymal 
gland. 

2.  Below — Diseases  of  the  antrum. 

3.  Internal — Nasal  polypi  and  tumours. 

4.  External — Exostosis. 

5.  In  front— Contraction  of  lids,  and  eyes  slipping, 
through,  hernia  oculi. 


DISLOCATION  OF  THE  EYEBALL. 

Dislocation  of  the  eyeball  exists  when  the  eye  has  been  forced 
out  of  the  orbit,  as  for  instance,  by  a foreign  body  being  thrust 
between  it  and  the  orbital  avails.  I saw  an  instance  of  this  kind 
not  long  since.  The  patient  was  a sailor,  and  in  a quarrel  with 
a comrade  had  had  his  left  eye  gouged  out.  The  eyeball  was. 
hanging  down  on  the  poor  fellow’s  cheek,  and  as  the  whole  of 


* Ophthalmic  Hospital  Reports,  vol.  i.  p.  22. 


+ Ibid.  p.  22. 
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the  tissues  at  the  posterior  part  of  the  eyeball  had  been  torn 
from  their  attachments,  and  with  them  apparently  the  optic 
nerve,  it  was  useless  attempting  to  save  the  eye. 

Cases  are  on  record,  however,  where  an  eye  has  been  dis- 
located, the  patient,  for  the  time  being,  having  entirely  lost  his 
sight,  but  on  the  eye  being  replaced  in  its  socket  vision  has  been 
restored.-*  Except  therefore  in  cases  where  we  have  evidence  Where  the 

nerve  is 

that  the  optic  nerve  has  been  divided,  it  will  be  well  to  separate  whole, 
the  pyelids  and  restore  the  dislocated  eye  to  its  socket.  A firm  Replace  the 
compress  and  bandage  should  subsequently  be  applied  over  the  C>L‘ 
closed  eyelids,  so  as  to  keep  the  eyeball  in  its  place.  If  at  the  app'y  a 

. . compress, 

end  of  four  or  five  days  the  patient  has  no  perception  of  light, 

it  will  be  advisable,  if  practicable,  to  examine  the  eye  with  the 

ophthalmoscope,  and  should  the  retina  be  detached  from  the 

choroid.,  or  the  optic  disc  atrophied,  it  would  be  useless  attempt-  if  vision 

. . . . , . lost,  remove 

mg  to  save  the  eye,  and  better  to  extirpate  it  at  once,  substitut-  the  eye. 
ing  an  artificial  eye. 

If,  on  the  other  hand,  the  patient  has  the  least  perception  of 
light,  four  or  five  days  after  the  accident,  in  the  injured  eye,  we 
must  retain  it  in  its  place  by  a pad  and  bandage  for  three  weeks 
or  so.  The  firmer  the  compress  can  be  worn  the  better,  the 
eyeball  being  forced  back  into  the  orbit  by  this  means,  and 
giving  the  divided  muscles  the  best  opportunity  of  forming 
adhesions  near  the  anterior  part  of  the  eyeball,  so  as  to  reduce, 
as  far  as  possible,  the  amount  of  exophthalmos  and  diplopia 
which  must  result  from  an  accident  of  this  kind. 

EXTIRPATION  OF  THE  EYEBALL. 

Extirpation  of  the  eyeball  may  be  rendered  necessary  by  the  Extirpa- 
presence  of  foreign  bodies  in  the  eye,  or  other  injuries ; by  eyeball. 
staphyloma,  sympathetic  irritation,  and  other  diseases.  The 
operation  is  performed  as  follows  : — 

The  patient  having  been  laid  on  the  operating  table  and  Operation, 
chloroform  administered,  a stop  speculum  or  retractors  are 


* Mackenzie  “ On  Diseases  of  the  Eye,”  3rd  edit.,  p.  13. 
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introduced,  so  as  to  keep  the  eyelids  well  apart.  A fold  of  con- 
junctiva having  been  laid  hold  of  with  a pair  of  forceps,  the 
mucous  membrane,  sub-conjunctival  tissue,  and  capsule  of 
Tenon  are  to  be  cut  through  all  round  the  cornea,  with  a pair  of 
slightly  curved  scissors,  so  as  freely  to  expose  the  sclerotic  ; the 
straight  and  oblique  muscles  are  then  to  be  divided  close  to 
their  insertion  into  the  sclerotic,  with  a few  strokes  of  the 
scissors  ; this  manoeuvre  is  facilitated  by  dragging  the  eyeball 
in  the  opposite  direction  to  that  of  the  muscle  whose  tendon  we 
are  about  to  divide ; or  we  may  take  up  each  of  the  recti  muscles 

on  a strabismus  hook,  and 
divide  them  one  by  one.  The 
eyeball  being  thus  separated 
from  its  muscular  attach- 
ments, is  to  be  seized  and 
drawn  well  forward ; the 
curved  scissors  may  then  be 
passed  behind  it  (Fig.  13), 
and  the  optic  nerve  divided 
close  to  the  sclerotic,  to- 
gether with  any  other  struc- 
tures which  prevent  our  en- 
tirely removing  the  eyeball. 

As  a rule  the  bleeding  after  this  operation  may  be  arrested, 
by  means  of  pressure  kept  up  for  a few  minutes  by  an  assistant, 
with  a sponge  thrust  into  the  cavity  from  which  the  eyeball  has 
been  removed,  and  no  arteries  will  have  to  be  tied  ; but  it  is 
well  to  have  ice  at  hand  in  case  of  haemorrhage.  The  stop 
speculum  having  been  removed,  a sponge  or  pad  of  wet  lint  is 
to  be  applied  over  the  closed  eyelids,  and  retained  there  with  a 
light  bandage  round  the  head.  The  use  of  sutures  to  bring  the 
edges  of  the  conjunctival  wound  together  are  in  my  opinion  un- 
necessary, and  likely  to  set  up  irritation  ; compresses  of  lint  or 
a sponge  inserted  within  the  orbit,  except  for  a few  minutes  as 
above  directed,  after  the  removal  of  the  globe,  are  not  called 
for  to  restrain  haemorrhage,  and  are  consequently  only  to  be 
employed  in  exceptional  cases  to  stop  excessive  bleeding. 

The  subsequent  treatment  of  these  cases  consists  in  keeping 
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the  parts  clean,  and  to  do  this  properly  it  will  be  necessary  to 
open  the  eyelids  from  time  to  time,  and  syringe  out  the  wound 
with  a weak  solution  of  carbolic  acid. 

It  will  be  noticed  that  in  this  operation  the  globe  of  the  eye 
is  removed  from  within  the  capsule  of  Tenon*  (see  Fig.  i),  with-  Capsule  of 

lenon 

out  wounding  the  cellular  tissue  of  the  orbit ; the  muscles,  nerve,  preserved. 

and,  in  fact,  the  attachments  of  the  eyeball  being  divided  close 

to  the  sclerotic.  Should  the  patient  wish  for  an  artificial  eye, 

the  contracted  capsule  of  Tenon,  with  the  muscles  attached 

to  it,  forms  a very  good  stump  upon  which  the  glass  eye  may 

rest. 

Artificial  Eyes. — An  artificial  eye  is  made  of  a hollow  Artificial 

Eyes. 

hemisphere  of  enamel,  coloured  so  as  to  resemble  the  front  of 
the  other  eye. 

It  was  formerly  the  practice  in  removing  the  globe  of  the  eye  Advantages 
to  cut  wide  of  the  sclerotic,  and  in  fact  to  take  away  the  greater  practice, 
part  of  the  contents  of  the  orbit.  One  of  the  advantages  of  the 
operation  of  excision,  as  now  performed,  is,  that  the  capsule  of 
Tenon,  with  the  attachments  of  the  muscles,  is  left  in  the  orbit, 
and  forms  a movable  stump  upon  which  an  artificial  eye  may  improved 
rest,  and  thus  move  in  harmony  with  the  sound  one.  A still  stumPs- 
better  support  is  afforded  by  the  operation  of  abscission,  to  be 
hereafter  described.  (See  chap,  viii.) 

In  some  cases,  after  the  eye  has  been  destroyed  by  purulent 
conjunctivitis  or  other  causes,  we  may  with  advantage  fit  an 
artificial  eye  over  the  atrophied  eyeball. 

Care  is  necessary  in  adapting  the  artificial  eye  to  the  require-  Adaptation 

.......  ...  1 to  stump. 

ments  oi  individual  cases,  and  this  can  best  be  done  by  the 
manufacturer  ; or  a cast  of  the  outer  part  of  the  orbit  may  be 
made  and  forwarded  for  his  guidance. 

Under  any  circumstances,  the  false  eye  should  not  be  worn 
until  all  inflammation  and  irritation  have  disappeared. 

In  introducing  it,  the  upper  eyelid  must  be  raised,  and  while  How 
the  patient  looks  downwards,  the  upper  border  of  the  artificial  u‘troduccd* 


* “ Lehrbuch  der  praktischen  Augenheilkunde.”  Von  K.  S tell wag 
von  Carion.  Wien,  1864,  P-  553- 
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eye  should  be  pushed  beneath  the  lid,  which  is  then  allowed  to 
fall : and  the  lower  one  being  in  turn  depressed,  a little  manipu- 
lation is  sufficient  to  make  the  remaining  portion  of  the  eye  slip 
into  the  lower  palpebral  sinus. 

In  removing  the  artificial  eye,  the  lower  lid  must  be  everted, 
and  the  thumb-nail,  or  the  point  of  some  instrument,  may  be 
introduced  under  the  lower  edge  of  the  eye  ; it  is  thus  lifted 
away  from  the  remains  of  the  globe,  and  falls  down  into  the 
open  hand,  or  upon  a soft  cushion  ready  to  receive  it. 

After  being  withdrawn,  the  artificial  eye  should  be  dipped  in 
water  and  cleansed.  Under  any  circumstances  it  is  liable  to  get 
corroded  and  rough  in  course  of  time,  and  then  sets  up  much 
conjunctival  irritation.  Whenever  this  is  the  case,  or  if,  in- 
dependently of  changes  in  the  surface  of  the  glass,  it  causes  the 
patient  any  inconvenience,  it  should  not  be  worn  ; otherwise  it 
may  excite  dangerous  sympathetic  irritation  in  the  other  eye. 

The  artificial  eye  should  always  be  removed  at  night,  and 
only  worn  at  first  for  a few  hours  during  the  day. 

DISEASES  OF  THE  LACHRYMAL  GLAND. 

Inflammation  of  the  Lachrymal  Gland  may  be  either 
acute  or  chronic  ; the  former  is  an  affection  seldom  met  with. 
Chronic  inflammation  of  the  gland  is  also  a rare  form  of  disease, 
occasionally  seen  among  people  affected  with  scrofula.  The 
secluded  position  of  this  gland  preserves  it  from  injuries  by 
direct  violence  ; on  the  other  hand,  it  favours  the  propagation 
of  inflammatory  action  from  the  gland  to  the  connective  tissue 
around  ; and  it  is  thus  sometimes  impossible  to  distinguish  a 
case  of  inflammation  of  the  gland  from  one  of  general  inflamma- 
tion of  the  cellular  tissue  of  the  orbit. 

Symptoms. — In  cases  of  acute  inflammation  of  the  gland  the 
patient  complains  of  a severe  darting  or  shooting  pain  in  the 
orbit,  extending  over  the  forehead  and  side  of  the  head  ; the 
conjunctiva  and  eyelids  become  intensely  congested  and  much 
swollen,  the  globe  of  the  eye  being  pressed  downwards  and 
forwards,  or  inwards  and  backwards.  These  symptoms  are 
usually  accompanied  with  fever.  If  the  inflammatory  action 
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advances,  fluctuation  will  soon  be  felt  generally  at  the  uppei 
and  outer  part  of  the  orbit,  and  after  a time  matter  bursts  Suppura- 
through  one  or  more  openings  in  the  upper  eyelid,  and  the 
abscess  having  discharged  its  contents,  the  swelling  and  inflam- 
mation gradually  subside.  It  sometimes  happens,  however,  that 
the  periosteum,  and  subsequently  the  bone  in  the  immediate 
vicinity  of  the  gland,  becomes  involved,  in  which  case  a fistula 
forms,  and  remains  open  so  long  as  the  diseased  action  in  the 
bone  continues. 

Treatment—  In  acute  inflammation,  we  may  endeavour,  in  Treatment 
the  early  stages  of  the  disease,  to  prevent  suppuration  by  leeches  Leeches 
and  the  application  of  cold  belladonna  compresses  to  the  part ; 
subsequently,  if  suppuration  appears  inevitable,  hot  poultices  Poultices, 
should  be  applied  and  changed  every  two  hours.  It  will  gene- 
rally be  advisable  to  administer  morphia  to  allay  the  constitu-  Opium, 
tional  irritation,  and  the  usual  diaphoretic  mixture  may  be  given 
if  febrile  symptoms  are  present.  The  earlier  an  abscess  in  this 
situation  is  opened  antiseptically  the  better  : a free  incision  Incision, 
must  therefore  be  made  in  the  gland,  as  soon  as  fluctuation  can 
be  detected,  and  a drainage  tube  introduced. 

Hypertroppiy  of  the  Lachrymal  Gland  is  an  affection  Hyper- 
almost  peculiar  to  young  people.  Probably  one  of  the  first  Scrofulous, 
symptoms  of  which  the  patient  complains  is  a certain  amount  of 
double  vision  caused  by  the  enlarged  gland  displacing  the  eye-  Double 
ball.  On  examination,  the  hypertrophied  gland,  which  may 
grow  to  a considerable  size,  will  be  felt  behind  the  outer  part  of 
the  upper  eyelid,  and  might  be  mistaken  for  a node  or  a sarcoma 
growing  from  the  periosteum  of  the  orbit,  but  it  is  painless , Slow  and 
nodular,  and  increases  in  bulk  with  remarkable  slowness.  In  growth! 
the  course  of  time  the  glandular  swelling  may  gradually  dis- 
appear, or  it  may  suppurate,  and  a chronic  abscess  result,  the  May  sup- 
discharge  from  which  frequently  lasts  for  months,  causing  the  purat<' 
patient  much  annoyance,  but  little  or  no  pain. 

In  treating  cases  of  hypertrophy  of  the  lachrymal  gland  we  must  iodide  of 
depend  chiefly  upon  good  food,  fresh  air,  cod  liver  oil,  and  the  cod’-liver 
iodide  of  iron,  in  the  hope  of  promoting  the  absorption  of  the  0l1- 
tumour.  Cases  arise  in  which  it  may  seem  advisable  to  excise 
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the  gland.  If  suppuration  should  occur,  we  must  open  the 
abscess  as  soon  as  possible. 

Cancerous  Growths. — This  gland  is  occasionally  affected 
by  sarcomatous  or  carcinomatous  growths.  The  former  is 
characterized  by  more  or  less  displacement  of  the  eyeball  down- 
wards and  backwards,  and  after  a time  the  enlarged  gland  may 
be  (distinctly  felt  behind  the  outer  part  of  the  upper  lid  ; its 
growth  is  painless  and  usually  slow.  Should  carcinomatous 
disease  become  developed  in  this  situation,  we  shall,  in  addition 
to  the  above  symptoms,  have  those  superadded  which  are 
common  to  malignant  disease  in  other  parts  of  the  body. 

The  observations  I formerly  made  regarding  the  advisability 
of  removing  scirrhus  from  the  orbit,  are  equally  applicable  to 
malignant  disease  of  the  lachrymal  gland. 

Lachrymal  Cysts  (Dacryops)  commence  as  small  tumours 
in  the  upper  and  outer  part  of  the  eyelid,  extending  backwards, 
beneath  the  border  of  the  orbit,  towards  the  lachrymal  gland. 
“If  the  lid  be  drawn  upwards,  and  pressure  be  simultaneously 
applied  in  a downward  and  inward  direction,  a tense,  elastic, 
fluctuating  swelling  instantly  starts  out  between  the  eyeball  and 
the  inner  surface  of  the  eyelid.”*  As  the  tumour  increases  in 
size,  the  movements  of  the  eye  become  restricted,  and  it  may 
even  cause  exophthalmos.  If  the  patient  strains,  such  as  by 
crying,  the  tumour  suddenly  enlarges  ; this  is  a characteristic 
feature  of  the  affection. 

This  rare  form  of  disease,  as  Mr.  Hulke  states,  depends  for 
the  most  part  upon  obstruction  of  one  or  more  of  the  lachrymal 
ducts,  in  consequence  of  a neglected  abscess  or  wound  of  the 
eyelid.  The  tears,  being  prevented  from  escaping,  collect  behind 
the  point  of  stricture  and  cause  the  dilatation  of  the  duct  above 
described. 

Treatment. — A permanent  opening  must  be  made  into  the 
cyst  from  the  inner  surface  of  the  eyelid,  the  tears  can  then  pass 
away  over  the  eye.  If  the  opening  is  made  externally  through 
the  skin  of  the  eyelid,  a troublesome  fistula  may  result. 


* Mr.  J.  W.  Hulke  on  Dacryops  Fistulosus  : Oj>h.  Hasp.  Reports, 
vol.  i.  p.  285. 
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Fistuue  of  the  Lachrymal  Gland  occasionally  form  Fistula. 
as  the  result  of  an  abscess  or  injury.  A fistulous  opening 
leading  to  the  lachrymal  gland  having  formed,  it  may  be  in  Open  from 
the  skin  of  the  upper  eyelid,  a clear  fluid  constantly  drains 
away  through  it  over  the  skin,  and  a probe  may  be  passed 
through  the  fistula  in  the  direction  of  the  lachrymal  gland.  In 
a case  of  this  kind  it  is  advisable  to  pass  a probe  along  the 
course  of  the  fistula,  and  then,  having  everted  the  eyelid,  to  cut 
down  through  the  conjunctiva  on  to  the  probe,  and  in  this  way 
create  another  fistulous  opening  on  the  palpebral  conjunctiva, 
so  as  to  conduct  the  lachrymal  secretion  to  its  proper  destination. 

The  galvanic  cautery  should  then  be  applied  to  the  mouth  of  the  Cauterize 
fistulous  opening  on  the  outer  surface  of  the  eyelid,  in  the  hope 
that  the  inflammatory  action  thus  excited  may,  on  the  separation 
of  the  slough  caused  by  the  cautery,  close  the  external  fistula. 

All  other  means  of  treatment  having  failed,  it  may  be  neces- 
sary to  excise  the  lachrymal  gland  in  order  to  cure  the  fistula. 

Excision  of  the  Lachrymal  Gland  is  thus  performed  : — A Excision  of 
transverse  incision  of  three-fourths  of  an  inch  in  length  should  gland!™*1 
be  made  into  the  orbit,  over  the  upper  and  outer  third  of  the  °peratlon' 
orbital  ridge  ; the  external  commissure  of  the  lids  may  then  be 
divided  ; and  by  connecting  the  outer  ends  of  the  two  incisions 
a triangular  flap  is  formed,  which  is  thrown  up.  The  lachrymal 
gland  is  thus  exposed,  secured  by  a sharp  hook,  drawn  forwards, 
and  removed.  The  edges  of  the  wound  are  then  united  by 
sutures.  The  linear  scar  of  the  incision  is  subsequently  inap- 
preciable, being  lost  in  the  folds  of  the  upper  eyelid. 

If  the  eyeball  has  been  forced  from  its  socket  by  the  morbid 
growth,  a pad  should  be  applied  over  the  lids  subsequently  to 
the  operation,  so  as  to  retain  the  globe  in  its  natural  position 
till  the  tissues  around  it  have  retracted  to  their  normal  condition. 


CHAPTER  IV. 
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Wounds  and  Injuries — Inflammation — Ulceration — Tumours — 
Paralysis — Spasm — Abnormal  position  of  Eyelids  and  Eye- 
lashes— Entropium  — Ectropium  — Trichiasis — Adhesions— 
(Edema — Emphysema — Styes — Tinea  ciliaris — Lice — Herpes 
• — Chrom-hydrosis. 

WOUNDS  AND  INJURIES. 

Contu-  Contusions  of  the  Eyelids. — A blow  on  the  edge  of  the 
a" ■‘'black  orbit  or  eyelids  is  apt  to  be  followed  by  considerable  swelling 

eve-  ’ and  ecchymosis  of  the  part,  a “ black  eye”  being  the  result.  We 

are  frequently  consulted  in  such  cases,  in  order,  if  possible,  to 
prevent  the  disfigurement  caused  by  a bruise  in  this  conspicuous 
part  of  the  face.  If  the  patient  applies  to  us  soon  after  the 
Treatment,  injury  has  been  inflicted,  and  before  any  considerable  amount 
of  blood  has  become  effused  into  the  loose  cellular  tissue  of  the 
part,  we  may  generally  prevent  any  further  ecchymosis  by  the 
application  of  a piece  of  lint  soaked  in  a mixture  of  tincture  of 
Arnica.  arnica  and  water  (one  part  of  the  former  to  eight  of  the  latter), 
which  should  be  kept  constantly  applied  to  the  eye ; “ it  pro- 
motes the  absorption  of  effused  blood,  prevents  discoloration, 
and  relieves  pain  and  stiffness  or  a solution  of  muriate  of 
ammonia,  acetate  of  lead,  or  ice  may  be  used  in  the  same  way. 


* “Elements  of  Materia  Medica,”  by  W.  Frazer,  2nd  edit.,  p.  27S. 
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Ecchymosis  of  the  eyelids  may  be  the  effect  of  a far  more  Ecchymosis 
serious  injury,  and  becomes  an  important  indication  in  cases  of  ;n  fracture 
blows  on  the  head,  where  one  or  more  of  the  bones  of  the  orbit  °£ul[je 
have  been  fractured  (p.  45). 

Wounds  of  the  Eyelids. — In  simple  incised  wounds  of  the  Wounds. 
lids,  the  edges  of  the  wound  must  be  brought  into  apposition 
with  one  or  more  horse-hair  or  fine  silk  sutures,  and  cold-water  simple, 
dressing  subsequently  applied.  The  sutures  may  be  removed  Sutures 
after  two  or  three  days  ; but  until  then  it  is  advisable  to  close  ri'Ltuircd* 
the  lids  with  a compress  and  bandage,  the  parts  being  kept  at 
rest.  If  the  wound  has  been  inflicted  for  some  days  it  is  advis- 
able to  freshen  its  edges  so  as  to  enable  them  to  unite  without 
suppuration.  I need  hardly  say  that  an  apparently  simple  cut  May  mark 
in  the  eyelid  may  be  only  the  external  indication  of  a wound  fnj^ry.er 
which  has  penetrated  deeply  into  the  orbit ; nor  need  I repeat 
the  caution  already  given  against  a too  hasty  and  favourable 
prognosis  in  such  cases  (p.  46). 

Incised  wounds  of  the  eyelids,  by  dividing  the  fibres  of  the  May  cause 
levator  palpebrse,  may  destroy  the  action  of  the  muscle,  and  Fossofan 
render  it  impossible  for  the  patient  to  raise  the  eyelid.  In  some  Slght’ 
few  cases  injury  to  the  lids  or  supra-orbital  region,  either  from  a 
contused  or  incised  wound,  has  been  followed  by  paralysis  of  the 
levator  palpebrae.  In  other  cases,  not  only  has  ptosis  come  on, 
but  this  has  been  followed  by  gradual  loss  of  sight.  In  order  to 
explain  this  connection,  we  may  presume  that  some  of  the 
branches  of  the  fifth  nerve  have  been  injured,  that  the  irritation  from  in- 
has  extended  thence  to  the  ophthalmic  ganglion  and  carotid  jEve. 
plexus,  and  ultimately  involved  the  sympathetic  in  the  morbid 
action  ; a permanently  engorged  state  of  the  capillaries  being 
thus  induced,  which  interferes  with  the  nutrition  of  the  nervous 
elements,  these  become  atrophied,  and  the  result  is  the  condition 
above  noticed.  However  this  may  be,  it  is  well  to  bear  in  mind 
the  fact,  that  even  apparently  trivial  injuries  to  the  eyelids  are 
sometimes  followed  by  paralysis  of  the  levator  palpebrse,  or  by 
total  loss  of  sight  in  the  injured  eye.  Instances  of  this  kind  are 
not  to  be  confounded  with  those  depending  upon  detachment 
of  the  retina,  consequent  on  a blow  or  fall  on  the  eye  ; in  these 
cases  the  loss  of  sight  occurs  immediately  after  the  accident, 
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and  the  ophthalmoscope  will  enable  us  to  detect  the  nature  of 
the  injury. 

In  the  case  of  lacerated  wounds  of  the  eyelids,  there  may  be 
a little  more  difficulty  in  adapting  the  torn  edges  of  the  wound 
to  one  another.  Having  previously  been  cleaned  from  foreign 
substances  or  clots  of  blood,  they  should  be  brought  as  ac- 
curately together  as  possible,  and  retained  there  by  means  of 
sutures,  otherwise  an  ugly  scar  may  result,  or  a cicatrix  of  con- 
siderable extent,  which  by  subsequent  contraction  may  evert  the 
lid  to  a greater  or  less  extent.  Occasionally,  from  inattention  to 
these  apparently  trivial  matters,  the  edges  of  the  wound  do  not 
unite,  and  a slit  or  button-hole  opening  through  the  lid  remains. 

Burns. — The  eyelids  are  sometimes  damaged  by  scalding- 
water,  by  fire,  the  explosion  of  gunpowder,  or  other  combustible 
material.  Our  chief  care  under  these  circumstances  must  be  to 
prevent  the  formation  and  contraction  of  a cicatrix,  which  is 
certain  to  occur  unless  the  greatest  care  be  taken  in  dressing  the 
wound.  A piece  of  lint  soaked  in  oil  should  be  applied  over  the 
injured  lid,  together  with  a compress  and  bandage,  so  as  to  keep 
the  lids  well  stretched  over  the  globe  of  the  eye  until  the  wound 
has  healed.  It  will  be  well  especially  to  avoid  rubbing  or 
daubing  the  surface  of  such  a wound  with  a sponge  or  wet  rag : 
simply  changing  the  dressing  night  and  morning,  and  reapply- 
ing the  pad  and  bandage  will  be  quite  sufficient. 

Supposing,  however,  that  loss  of  substance  has  occurred,  the 
skin  can  only  heal  by  granulation  ; and  in  such  a case  very 
careful  and  free  skin-grafting  should  be  practised  ; in  this  way 
we  may  prevent  the  formation  of  a cicatrix,  or  at  any  rate  very 
much  lessen  its  size. 

Should  the  edges  of  the  lids  be  excoriated,  they  are  very  apt 
to  grow  together,  particularly  at  their  inner  and  outer  angles  ; 
under  these  conditions  the  eye  must  be  opened  frequently,  and 
the  lids  separated  from  one  another  as  far  as  possible,  so  as  to 
break  down  any  adhesions  that  may  have  formed  ; the  margins 
of  the  eyelids  must  be  smeared  with  vaseline,  or  any  similar 
substance,  not  likely  to  excite  irritation,  but  which  will  prevent 
the  raw  edges  of  the  lids  from  remaining  in  contact. 
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INFLAMMATION  OF  THE  EYELIDS. 

Erysipelas. — The  skin  of  the  lids  is  liable  to  be  attacked  by  Erysipe- 
phlegmonous  or  erysipelatous  inflammation,  the  latter  usually  the  Lids. 
extending  from  the  parts  around,  and  not  uncommonly  following 
exposure  to  cold,  or  suppuration  of  the  lachrymal  sac. 

In  these  cases  the  lids  become  red,  swollen,  and  tense  ; Redness, 
vesicles  form  on  the  inflamed  surface  of  the  skin,  and  bursting,  Vesicle.U 
give  exit  to  a sero-purulent  fluid.  The  patient  complains  of  a 
tingling,  burning  feeling  in  the  part,  but  seldom  of  deep  pain,  Pain, 
unless  the  cellular  tissue  of  the  orbit  is  affected  ; he  is  feverish, 
his  tongue  is  foul,  and  the  pulse  usually  feeble.  In  the  majority 
of  instances,  the  inflammatory  action  soon  subsides  and  the 
parts  return  to  their  normal  condition ; but  in  severe  cases  the 
disease  extends  backwards  to  the  orbit,  and  may,  as  I have 
before  described,  induce  blindness  by  involving  the  optic  nerve  ; 
under  any  circumstances,  in  bad  or  neglected  cases  of  erysi- 
pelas, the  cellular  tissue  of  the  lids  slough  and  comes  away  in  May  cause 
shreds,  damaging  the  muscular  apparatus  of  the  lid,  it  may  be  sloughlIifa' 
destroying  a considerable  portion  of  the  skin,  giving  rise  to 
ectropium. 

Treatment. — In  erysipelatous  inflammation  of  the  lids,  it  is  Treatment. 
advisable  to  paint  the  skin  over  with  a solution  of  nitrate  of 
silver  (5j  to  an  ounce  of  water)  in  the  early  stages  of  the  disease.  Nitrate  of 
This  application  should  extend  beyond  the  limit  of  the  inflamed  Slher' 
skin,  so  as  if  possible  to  prevent  the  diseased  action  from  ex- 
tending ; cold  compresses  may  subsequently  be  applied.  If  sup- 
puration has  occurred,  the  skin  and  cellular  tissue  of  the  lids 
must  be  freely  incised,  and  subsequently  poultices  applied,  the  Incisions, 
integument  surrounding  the  affected  part  having  been  painted 
over  in  the  first  instance  with  the  tincture  of  muriate  of  iron.  Tinct.  ferri. 
This  drug  should  also  be  administered  internally,  together  with 
stimulants  and  beef  tea,  as  described  in  instances  of  erysipelas  Stimulants, 
of  the  cellular  tissue  of  the  orbit. 

Syphilitic  Ulceration  of  the  eyelids  may  be  the  effect  of  Syphilitic 
acquired  or  of  hereditary  syphilis.  The  diseased  action  in  the  tiont'  A 
former  class  of  cases  usually  commences  in  the  conjunctiva,  the 
virus  having  been  directly  applied  to  the  part ; from  this  point 
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the  chancre  gradully  invades  the  skin,  and  in  fact  the  whole 
thickness  of  the  lids. 

Syphilitic  ulceration  of  the  eyelids  is,  however,  more  com- 
monly a secondary  affection.  I have  seen  many  instances  of 
the  kind  especially  of  gumma,  which  had  not  been  recognized 
as  syphilitic  until  a considerable  portion  of  the  lid  had  been 
destroyed.  Under  these  circumstances  the  ulceration  usually 
commences  at  the  margin  of  the  lids  : at  first  the  skin  only  is 
involved,  but  in  the  course  of  time  the  tarsal  cartilage  and 
other  structures  are  affected,  so  that  the  whole  thickness  of  the 
lid  is  implicated  in  the  ulcerative  process ; the  edges  of  the 
wound  become  everted  and  thickened,  and  there  is  a constant 
discharge  of  bloody  matter  from  its  surface. 

The  patient  seldom  complains  of  much  pain  in  the  part,  the 
progress  of  the  affection  being  generally  very  slow  ; but  should 
the  individual  be  in  a weak  and  emaciated  state  of  health  on  the 
invasion  of  the  disease,  it  may  then  make  rapid  strides,  speedily 
involving  the  entire  eyelid,  and  causing  great  suffering.  In 
some  cases  the  ulceration  is  comparatively  superficial,  the  skin 
alone  being  affected  ; in  these  instances,  the  course  which  the 
disease  takes  is  generally  protracted,  and  often  almost  painless. 
In  cases,  therefore,  where  a patient  has  been  suffering  from 
ulceration  of  the  eyelids,  be  careful  to  elicit  any  history  leading 
to  suspicions  of  a syphilitic  taint. 

Treatment. — Whether  depending  upon  primary  or  secondary 
syphilis,  the  best  method  of  treating  these  cases  is  by  mercury, 
judiciously  and  cautiously  administered.  But  it  is  sometimes 
necessary  to  abstain  from  specific  treatment  in  the  first  instance, 
if  the  patient  is  in  weak  health.  When,  however,  the  patient 
is  in  a fit  condition  to  be  put  under  mercurial  treatment,  the 
hydrarg.  c.  creta,  combined  with  soda  and  quinine,  ought  to 
be  prescribed  ; its  action  being  carefully  watched,  and  the 
mercury  discontinued  on  the  first  indication  that  the  system  has 
become  affected.  In  many  respects  mercurial  vapour  baths 
afford  a preferable  method  of  administering  the  drug  ; but  as 
they  sometimes  tend  to  exhaust  the  system,  by  the  increased 
action  of  the  skin  which  they  occasion,  this  is  an  objection  to 
their  use  where  the  patient  has  been  previously  in  a feeble  state 
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of  health.  Under  these  circumstances  we  may  conveniently 
order  the  mercurial  ointment  to  be  rubbed  into  the  patient’s 
arm-pits  and  thighs  night  and  morning,  until  the  ulcer  on  the 
eyelids  assumes  a healthy  appearance,  which  will  usually  be  the 
case  before  the  constitutional  effects  of  the  drug  are  apparent. 

Probably  one  of  the  most  suitable  local  applications  we  can  Local  ap- 
employ  for  these  ulcers  is  iodoform.  Blackwash  is  often  useful,  plicatl0ns- 
or  an  ointment  composed  of  ten  grains  of  sulphate  of  copper  to 
an  ounce  of  simple  ointment. 

Infants,  the  offspring  of  syphilitic  parents,  sometimes  suffer  Ulcers  from 
from  pustular  eruption  about  the  corners  of  the  mouth  and  eye-  syphilis, 
lids,  as  well  as  the  anus  ; the  pustules  burst,  and  a scab  forms, 
beneath' which  an  indolent  ulcer  appears.  These  children  are 
usually  little,  puny,  wizen-faced  creatures  ; their  best  chance  is  in 
a good  healthy  wet-nurse  ; and  very  mild  inunctions  of  mer- 
curial ointment.  The  effects  of  the  medicine  on  the  system  may 
be  estimated  by  the  amelioration  which  takes  place  in  the  con- 
dition of  the  sores ; directly  the  ulcers  begin  to  improve  the 
ointment  should  be  lessened,  but  the  action  of  the  drug  on  the 
system  must  be  prolonged  for  a considerable  period  after  the 
ulcers  have  all  healed. 

Herpes  Zoster. — The  skin  of  the  lids,  like  that  of  other  Herpes  of 
parts  of  the  body,  is  sometimes  affected  with  impetigo,  leprosy,  uds.Eye' 
vitiligo,  eczema,  and  herpes.  These  require  no  special  notice, 
except  perhaps  the  last,  in  which  the  deeper  structures  of  the 
eye  itself  are  sometimes  affected. 

Herpes  zoster  is  not  uncommonly  mistaken  for  erysipelas  of  Distin- 
the  eyelids.  , Herpes  frontalis,  however,  is  always  confined  to  one  from^y- 
side  of  the  median  line,  the  eruption  appearing  only  over  that  siPelas- 
portion  of  the  skin  which  is  supplied  by  the  ophthalmic  division 
of  the  fifth  nerve  ; the  vesicles  never  form,  therefore,  over  the 
patient’s  cheek.  The  pustules  are  small  and  numerous ; they 
often,  however,  become  confluent,  and  their  contents  dry  up 
into  a scab,  which  subsequently  falls  off,  leaving  a scar  very 
much  like  that  seen  after  small-pox.  There  is  less  constitu- 
tional disturbancein  herpes  than  in  erysipelas.  On  the  other 
hand,  the  patient  is  affected  with  a peculiar  numbness,  mingled 
with  pain  which  is  often  very  severe,  and  precedes  the  eruption, 
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the  heightened  sensibility  continuing  long  after  the  inflamma- 
tory outburst,  and  not  passing  beyond  the  median  line.  The 
nerves  of  sensation  appear  to  play  an  important  part  in  herpes 
zoster  ; the  peripheral  distribution  of  the  fifth,  from  cold  or 
some  such  cause,  becomes  inflamed,  and  “ the  eruption  succeeds 
as  the  result  of  an  extension  of  the  vascular  excitement  of  the 
cutaneous  tissues  anatomically  related  to  this  network.” 

The  intolerable  pain  in  these  cases  is  perhaps  best  relieved  by 
a subcutaneous  injection  of  atropine  or  morphia.  The  extract 
of  belladonna  and  sulphate  of  quinine  may  be  administered 
internally,  and  the  acetate  of  lead  lotion  applied  over  the  in- 
flamed portion  of  the  skin.  In  some  cases,  however,  these 
means  fail  to  remove  the  pain,  and  it  has  even  been  recom- 
mended to  divide  one  or  more  branches  of  the  nerve,  a method 
of  treatment  I have  certainly  never  had  to  practise  in  cases  of 
this  kind. 

If  the  forehead  only  is  affected,  although  there  will  be  eruption 
on  the  upper  eyelid,  yet  the  eye  will  not  suffer.  If  the  eruption 
appears  on  the  upper  part  of  the  nose,  there  will  be  slight  iritis  ; 
while  if  the  tip  of  the  nose  is  affected,  the  eye  will  suffer  severely. 
These  differences  arc  explained  by  reference  to  the  anatomical 
distribution  of  the  ophthalmic  division  of  the  fifth  nerve,  by 
which  the  disease  is  localized.  The  branch  which  supplies  the 
tip  of  the  nose  is  the  one  which  supplies  also  the  ophthalmic 
ganglion,  and  through  it  the  structures  of  the  eye.*  After  the 
acute  symptoms  of  the  disease  have  passed  away,  dark  brownish 
seal's  frequently  remain  to  mark  the  site  of  the  eruption  ; their 
colour  subsequently  fades  into  that  of  the  skin  around  them, 
but  the  scars  themselves  remain  like  those  of  small-pox,  during 
the  remainder  of  the  patient’s  life. 

Chrom-hydrosis  consists  in  the  supposed  excretion  of  an 
indigo-blue  material  from  the  surface  of  the  eyelids.  The 
colouring  matter  is  easily  removed  by  oil  or  glycerine,  but  not 


* Medical  Times  and  Gazette , Oct.  19,  1867,  p.  432  ; see  also  remarks 
and  cases  by  Mr.  Bowman,  Oph.  Hasp.  Reports,  vol.  vi.  p.  1,  1867. 
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by  water.  The  disease  mostly  occurs  among  women  whose 
menstruation  happens  to  be  disordered,  and  their  general  health 
more  or  less  impaired. 

A remarkable  case  of  this  kind  is  related  by  Warlomont,# 
which  was  made  the  subject  of  most  careful  investigation,  and 
every  means  taken  to  prevent  the  practice  of  any  deception  on 
the  part  of  the  patient ; still,  the  case  is  hardly  satisfactory,  and 
cannot  be  regarded  as  affording  unequivocal  evidence  of  the 
existence  of  this  most  singular  disease,  and  doubts  still  exist  on 
the  matter.  Most  surgeons  are  of  opinion,  and  I certainly  agree 
with  them,  that  chrom-hydrosis  is  generally  a trick  or  inven- 
tion of  hysterical  patients,  the  colouring  matter  having  been 
applied  by  their  own  hands,  not  being  excreted  from  the  skin  of 
the  eyelids. 

Xanthelasma  Palpebrarum. — These  buff  or  yellow  patches, 
not  very  unfrequently  seen  near  the  inner  angles  of  the  eyelids, 
give  the  patient  considerable  uneasiness  on  account  of  their 
appearance.  The  subject  has  for  some  time  past  engaged 
the  attention  of  Mr.  Hutchinson.  He  has  arrived  at  the 
conclusion  : — 

That  xanthelasma  never  occurs  in  children  ; whilst  it  is  fairly 
common  in  middle  and  senile  periods  of  life. 

That  in  a small  proportion  of  very  severe  cases,  jaundice,  with 
great  enlargement  of  the  liver,  is  met  with. 

The  form  of  jaundice  is  peculiar,  the  skin  becoming  of  an 
olive-brown,  or  almost  black  tint,  rather  than  yellow,  and  the 
colour  being  remarkable  for  its  long  persistence. 

In  many  cases  in  which  there  has  been  no  jaundice,  there  is 
yet  the  history  of  frequent  and  severe  attacks  of  functional  dis- 
turbance of  the  liver. 

Xanthelasma  occurs  more  frequently  in  females  than  in  males, 
the  proportion  being  two  to  one. 

In  all  cases  the  xanthelasmic  patches  appear  in  the  eyelids 
first ; and  not  in  more  than  about  8 per  cent,  do  they  ever 
-extend  to  other  parts. 


* Ophthalmic  Review , vol.  ii.  p.  179. 
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EPITHELIOMA  OF  THE  EYELIDS. 


The  patches  invariably  begin  near  the  inner  canthus,  and 
almost  invariably  on  the  left  side. 

It  is  probable  that  of  the  causes  mentioned,  under  which  the 
pigmentation  of  the  eyelids  may  be  disturbed,  disorder  of  the 
liver  is  the  most  powerful ; hence  the  fact  that  the  more  exten- 
sive cases  are  usually  associated  with  hepatic  disease.* 
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Epithelioma.— The  lower  lid  seems  to  be  peculiarly  suscep- 
tible to  this  form  of  disease  ; it  seldom  appears  before  an  indi- 
vidual has  reached  the  age  of  forty,  and  may  commence  as  a 
small  hard  flattened  lump  on  the  edge  of  the  eyelid  near  the 
caruncle,  gradually  extending  to  the  lower  lid.  This  thickened 
tissue  is  due  to  an  abnormal  growth  of  the  epithelial  cells  ; these 
cells  are  generally  flat  and  packed  closely  together.  Each  cell 
has  a large  oval  nucleus  and  several  nucleoli.  The  cells  form 
irregular  cylindrical  processes,  which  in  thin  sections  are  cut  in 
a variety  of  directions,  giving  the  idea  of  nests  of  cells.  Between 
these  cylinders  is  a fine  fibrous  tissue  with  vessels.  At  first  the 
affection  appears  so  insignificant,  and  so  closely  resembles  an 
ordinary  wart,  that  probably  little  notice  is  taken  of  it.  After  a 
time,  however,  the  pimple  or  wart-like  growth  ulcerates,  and  a 
small  indolent  sore,  with  raised  edges  and  a glassy-looking  sur- 
face, appears.  The  disease  advances  slowly,  and  the  original 
sores  often  appear  for  a time  to  have  healed,  a thin  cicatrix 
forming  over  them,  but  which  is  soon  broken  through  by  the 
exudation  of  a serous  fluid  from  an  open  ulcerated  surface. 
The  diseased  action  extends  itself  by  the  well-known  cylinders 
of  epithelial  cells  deep  into  the  corium  ; it  is  not  always  attended 
with  pain,  but  a tingling,  itching  feeling  exists  in  the  part.  The 
disease  spreads,  gradually  involving  the  lower  lid  and  skin  of  the 
cheek  in  a mass  of  ulceration,  from  the  surface  of  which  there 
is  a constant  sanious  discharge,  and  at  the  same  time  the 
lymphatic  glands  in  the  parotid  space  may  become  enlarged. 


* Lancet , vol.  i.  1 871,  p.  410. 
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The  ulcers  in  their  early  stages  often  appear  dotted  over 
with  a number  of  little  granules,  in  appearance  like  millet 
seeds,  or  pearl-nodule  collections.  It  is  important  to  make  a 
correct  diagnosis  in  cases  of  this  description,  for  epithelial  cancer  Diagnosis 
situated  in  any  accessible  part  of  the  body,  may  be  effectually  p0rtant. 
cured,  if  completely  extirpated  by  means  of  the  knife  in  its  early 
stages.  Epithelioma  might  be  mistaken  for  syphilitic,  lupoid,  or 
rodent  ulceration ; the  two  former  are  amenable  in  their  early 
stages  to  medical  treatment ; the  latter,  like  epithelial  cancer, 
can  alone  be  cured  by  removing  the  whole  of  the  diseased 
structures  with  the  knife. 

In  the  more  advanced  stages  of  epithelioma — in  fact,  when  Later  re- 
the  whole  of  the  eyelid  and  part  of  the  cheek  have  become  a 
mass  of  disease,  it  may  still  be  advisable  to  remove  the  abnormal 
growth,  applying  a strong  solution  of  chloride  of  zinc  to  the 
surface  of  the  wound.  Apparently  hopeless  cases  are  recorded, 
in  which  this  practice  has  been  followed  by  satisfactory  results. 

If  the  disease  is  allowed  to  run  its  course,  the  patient  must 
inevitably  sink  under  it. 

Rodent  Ulcer  more  frequently  commences  in  the  skin  of  the  Rodent 
lower  lids  than  along  the  edge  of  the  eyelid  ; the  disease  begins  ulcu' 
as  a dry  wart,  and  after  the  excrescence  has  been  shed  several 
times  the  skin  ulcerates.  The  ulcer  has  a hard  base  and  edge ; 
it  spreads  with  characteristic  slowness,  eroding  the  neighbour- 
ing structures  ; the  surface  of  the  sore  is  devoid  of  granulations, 
and  glazed.  There  is  very  little  discharge  from  the  ulcer  unless 
it  happens  to  become  inflamed.  Rodent  ulcer  seldom  appears 
until  after  an  individual  is  forty-five  years  of  age.  The  disease 
must  be  entirely  removed  by  means  of  the  knife,  and  the  surface 
of  the  wound  subsequently  smeared  over  with  the  chloride  of 
zinc,  so  as,  if  possible,  to  destroy  the  whole  of  the  morbid 
growth. 

Lupus  as  a rule  occurs  earlier  in  life  than  rodent  ulcer  ; it 
has  more  inflammation  and  much  less  hardness,  and  is  often 
accompanied  by  lupus  elsewhere  on  the  cutaneous  or  mucous 
surfaces. 

Warts  not  unfrequently  grow  from  the  skin  of  the  lid,  and  Warts. 
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if  near  its  free  margin,  they  may  press  upon,  and  bend  some  of 
the  cilia  inwards  against  the  eyeball.  The  sooner,  therefore,  a 
wart  so  situated  is  removed  the  better  ; it  is  useless  to  waste 
time  in  applying  caustic,  it  should  be  snipped  off  with  a pair  of 
scissors. 

Horny  Excrescences  are  now  and  then  met  with  spring- 
ing from  the  skin  of  the  lids  ; they  seem  to  depend  upon  the 
secretion  from  a sebaceous  gland  becoming  hardened,  and 
fresh  exudations  taking  place  over  it  ; layer  after  layer  of  the 
sebaceous  matter  thus  drying  over  the  original  deposit,  the 
horn-like  mass  at  length  becomes  of  such  a size  as  to  disfigure 
and  inconvenience  the  patient  considerably. 

The  same  plan  of  treatment  is  to  be  adopted  as  in  the  case  of 
a wart : the  excrescence,  and  the  skin  from  which  it  appears  to 
grow,  being  snipped  off  with  a pair  of  curved  scissors. 

Milium. — Accumulations  of  sebaceous  matter  occasionally 
occur  in  the  ducts  of  the  subcutaneous  glands,  forming  little 
tumours  on  the  edge  of  the  eyelids,  resembling  minute  pearls, 
situated  beneath  the  epidermis.  They  seldom  exceed  a pin’s- 
head  in  size,  and  frequently  form  in  groups  of  irregular  shapes 
and  dimensions.  It  is  seldom  necessary  to  interfere  with  minute 
tumours  of  this  kind  ; but  if  it  is  deemed  advisable  to  do  so,  the 
epidermis  covering  them  may  be  scratched  with  the  point  of  a 
knife,  and  the  contents  of  the  cyst  squeezed  out. 

Sebaceous  Tumours,  only  slightly  larger  than  those  last 
described,  but  which  may  grow  to  the  size  of  a split  pea,  and 
contain  sebaceous  matter,  are  occasionally  met  with  in  the  skin 
of  the  lids.  They  may  be  readily  removed  by  carefully  incising 
the  skin  over  them,  and  then  squeezing  the  cyst  and  its  contents 
out  of  its  nidus.  The  walls  of  these  cysts,  however,  are  by  no 
means  thick,  and  are  almost  sure  to  burst  in  our  efforts  to 
remove  them,  in  which  case  the  remains  of  the  cyst  should  be 
torn  away  from  its  attachments.  If  this  is  not  done,  the  tumour 
is  apt  to  appear  again  ; in  fact,  if  left  to  Nature,  the  course  they 
usually  take  is,  after  growing  to  a certain  size,  to  burst  and  give 
exit  to  their  contents,  which  speedily  re-form  so  long  as  the  cyst 
remains  intact. 

Large  sebaceous  tumours,  similar  to  those  noticed  in  other 
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parts  of  the  body,  sometimes  form  in  the  eyelids,  most  commonly 
springing  from  the  periosteum  of  the  frontal  bone.  They  gene- 
rally contain  a glairy,  fatty  matter,  and  frequently  also  a number 
of  hairs.  Like  the  other  forms  of  cystic  tumours,  they  give  the 
patient  no  pain  or  inconvenience,  beyond  such  as  arises,  in 
this  particular  situation,  from  their  bulk,  which  is  often  con- 
siderable. 

In  excising  a tumour  of  this  kind  it  is  well  to  make  the 
incision  from  without  inwards,  or  in  a direction  parallel  to  the 
fibres  of  the  orbicularis,  as  the  morbid  growth  is  usually  situated 
beneath  this  muscle.  The  entire  cyst  must  as  far  as  practicable 
be  removed,  and  it  will  much  facilitate  the  operation  if  this  is 
accomplished  without  opening  it.  There  is  then  every  chance 
of  the  wound  healing  by  the  first  intention,  a slight  scar  only 
remaining  to  indicate  the  position  of  the  incision. 

Meibomian  Cyst,  Chalazion,  or 
Tumor  Tarsi. — These  tumours  arise 
in  the  follicles  of  the  Meibomian  glands, 
and  are  therefore  imbedded  in  the  sub- 
stance of  the  tarsal  cartilage.  As  they 
increase  in  size,  they  form  little  painless 

swellings  beneath  the  skin  of  the  lid 
. > 
varying  in  size  from  a split-pea  to  a 

horse-bean.  They  are  unsightly,  and 

induce  a disagreeable  stiffness  of  the 

lids,  but  beyond  this  are  harmless.  On 

everting  the  lid  from  which  they  spring, 

the  position  of  the  tumour  is  marked  by  a circumscribed, 

yellowish-white  projection  ( see  Fig.  14). 

These  tumours  sometimes  become  inflamed,  and  suppurate, 
without  any  apparent  cause  : the  abscess,  having  discharged  its 
contents,  the  parts  return  to  their  normal  condition.  But,  in  the 
majority  of  instances,  it  is  advisable  to  evert  the  lid  thoroughly, 
and  the  conjunctiva  being  put  on  the  stretch,  so  as  to  render  the 
tumour  prominent,  a crucial  incision  must  be  made  into  it 
through  the  conjunctiva,  so  that  the  tumour  may  be  laid  open, 
and  its  contents  scraped  out  with  a small  spatula  or  curette. 

Immediately  after  the  operation  the  wound  fills  with  blood, 


painless 
but  bulky. 


should  be 
excised. 


Meibo- 

mian 

Cysts. 


Their 

characters. 


May  sup- 
purate. 


Should  be 
opened. 


90 


TUMOURS  OF  THE  EYELIDS . 


Water 

dressing. 


Improve 
the  general 
health. 


Calca- 
reous Con- 
cretions, 


in  gland 
ducts, 


to  be 
removed. 


Fibroma. 


Nvf.vi. 


Deep 

colour. 


and  the  size  of  the  tumour  may  not  perhaps  appear  to  have 
diminished ; but  in  the  course  of  a few  days  the  jblood  is  re- 
absorbed, and  all  traces  of  the  tumour  disappear. 

There  is  no  necessity  for  any  after-treatment  in  a case  of  this 
kind.  Cold-water  dressing  may  be  applied  over  the  lids  for 
twenty-four  hours,  the  eyes  being  closed  with  a pad  and  band- 
age : otherwise  the  rough  surface  of  the  conjunctiva,  rubbing 
against  the  cornea,  may  give  the  patient  annoyance.  It  may 
subsequently  be  necessary  to  attend  to  the  patient’s  general 
health,  administering  tonics,  and  otherwise  endeavouring  to 
improve  the  tone  of  his  system  ; for  these  tumours  are  likely  to 
follow  one  another  in  quick  succession,  both  in  the  upper  and 
lower  eyelids,  if  the  patient  is  below  par. 

Calcareous  Concretions  may  form  in  the  ducts  of  the 
Meibomian  glands,  and  can  be  felt  as  small  nodulated  lines 
beneath  the  skin  of  the  eyelid.  On  everting  the  lid,  the  white 
deposits  in  the  duct  may  generally  be  seen  beneath  the  conjunc- 
tiva. These  concretions  give  rise  to  a good  deal  of  irritation  by 
rubbing  against  the  surface  of  the  cornea,  inducing  hyperasmia 
of  the  conjunctiva,  which  cannot  be  cured  till  the  foreign  sub- 
stance in  the  ducts  is  removed. 

The  plan  of  treatment  in  these  cases  is  to  evert  the  lid  and 
slit  open  the  duct,  and  then  with  a spatula  or  some  such  instru- 
ment, to  scrape  out  its  calcareous  contents.  These  concretions 
are  very  apt  to  re-form,  especially  in  districts  where  the  drink- 
ing-water contains  an  unusual  quantity  of  the  salts  of  lime. 

Fibroma  of  the  eyelids  is  occasionally  met  with  as  a small 
bony  tumour,  of  very  slow  growth,  but  sometimes  being  exqui- 
sitely painful.  A growth  of  this  kind  should  be  removed  as  soon 
as  possible. 

NjEVI  ( Teleangiectata ). — A naevus  must  necessarily  be  of 
comparatively  small  size  if  confined  to  the  eyelids.  For  the 
most  part  they  are  of  congenital  origin,  the  muscular  fibres 
covering  them  gradually  become  absorbed,  and  the  naevus  then 
appears  as  a soft  and  compressible  tumour,  situated  under  the 
skin,  its  colour  depending  upon  the  preponderance  in  it  of  the 
arterial  or  venous  elements.  The  blood  may  readily  be  squeezed 
out  of  the  naevus  if  slight  pressure  be  exerted  over  its  surface  ; 
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but  the  sponge-like  mass  refills  and  swells  up  again,  as  soon  as  Sponge-Hke 
the  compressing  force  is  withdrawn.  In  like  manner,  a naevus 
becomes  swollen  and  congested,  if  the  patient  strains  to  any 
extent,  as  in  the  act  of  coughing  or  crying. 

Treatment. — Our  object  is  to  obliterate  the  vascular  network,  Treatment. 
of  which  the  naevus  is  constituted  ; but  at  the  same  time,  if 
possible,  to  prevent  the  skin  covering  it  from  being  destroyed.  Spare  the 
If  this  is  not  provided  against,  a cicatrix  may  form,  which,  in 
contracting,  may  evert  the  eyelid.  A small  naevus  may  often  be  Nitric  acid, 
destroyed  by  applying  over  its  surface  some  strong  nitric  acid. 

In  larger  naevi  I am  in  the  habit  of  passing  two  or  three  worsted  Worsted 
threads,  soaked  in  perchloride  of  iron,  through  the  base  of  the 
tumour,  and  leaving  them  there  for  a day  or  two — in  fact,  till 
they  have  excited  some  slight  amount  of  inflammation,  when 
they  should  be  withdrawn.  The  inflammatory  action  thus  set 
up  is  often  sufficient  to  obliterate  the  vessels  forming  the  naevus. 

If  the  naevus  is  of  some  size,  two  fine  pins  should  be  inserted  If  large, 
at  right  angles  through  the  skin,  beneath  the  naevus.  Behind  compression, 
these  pins  a few  turns  of  ligature  silk  should  be  twisted,  so  as  to 
strangulate  the  naevus.  As  soon  as  the  part  begins  to  slough 
the  needles  may  be  removed.  Electrolysis  has  of  late  been  suc- 
cessfully employed  for  the  cure  of  these  naevi  ; its  application  is 
free  from  pain,  and  it  leaves  no  scar  or  disfigurement. 

Angiomata  of  the  eyelids  may  be  pedunculated,  but  are 
more  apt  to  have  a broad  base,  though  movable  beneath  the 
skin.  Dr.  C.  S.  Bull  has  shown  that  most  of  these  vascular 
tumours  of  the  lids  are  venous,  and  contained  in  a cyst  wall. 

Tumours  of  this  kind  should  be  incised.  Lid-clamp  forceps 
must  be  applied,  and  the  tumour  may  then  be  removed  without 
loss  of  blood.  If  loss  of  skin  results  from  the  operation  it  may 
better  be  replaced  by  skin-grafting  than  by  any  form  of  plastic 
operation. 


PARALYSIS  AND  SPASM  OF  THE  EYELIDS. 

Ptosis,  or  Falling  of  the  Eyelid. — An  inability  to  raise  Ptosis. 
the  upper  eyelid  may  occur  in  one  or  both  eyes  from  any  of  the 
following  causes:  first,  it  maybe  a congenital  defect;  secondly,  it  Varieties. 
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may  depend  upon  a relaxed  state  of  the  skin  and  tissues  of  the 
lids  ; thirdly,  ptosis  may  arise  from  an  injury  to  the  levator  pal- 
pebrae  muscle  ; fourthly,  it  may  occur  from  a defect  in  the 
nervous  apparatus  supplying  that  muscle. 

From  whatever  cause  arising,  a patient  suffering  from  ptosis 
is  unable,  by  a voluntary  effort,  to  raise  the  upper  lid  of  the 
affected  eye,  but  in  other  respects  his  vision,  and  in  fact  the 
ocular  apparatus,  may  be  perfect.  If  the  ptosis  is  complete,  the 
upper  lid,  by  hanging  over  the  cornea,  obstructs  the  passage  of 
light  to  the  eye  ; and  hence,  for  all  practical  purposes,  the  sight 
is  destroyed  till  the  obstruction  is  removed. 

1.  In  congenital  ptosis  both  eyelids  are  usually  equally 
affected.  F or  its  relief,  an  elliptical  portion  of  the  skin  of  the 
lid  may  be  removed,  the  edges  of  the  wound  being  brought 
together  with  sutures,  and  the  shortening  of  the  lid  thus  pro- 
duced may  enable  the  patient  to  raise  it  sufficiently  to  admit  the 
rays  of  light  into  the  eye ; but  in  many  of  these  cases  the  muscular 
fibres  of  the  levator  palpebrae  are  almost  entirely  wanting,  and 
in  spite  of  the  above  described  operation,  the  lid  still  droops 
over  the  pupil,  interfering  very  much  with  the  perfection  ol 
vision.  In  a case  of  this  description  I lately  elongated  the 
pupil  downwards  to  the  great  relief  of  the  patient.  Such  cases 
may  tax  our  ingenuity  to  the  utmost  in  order  to  devise  means 
for  their  amelioration  ; but,  fortunately,  this  form  of  ptosis  is 
rare. 

2.  Ptosis,  arising  from  an  elongation  of  the  skin  and  connec- 
tive tissue  of  the  lids,  is  a more  manageable  affection  ; it  seldom 
occurs  except  among  old  people,  or  those  who  have  suffered 
from  long  continued  conjunctivitis.  In  these  cases  the  connec- 
tive tissue  and  skin  have  been  stretched  to  cover  the  hyper- 
trophied mucous  membrane,  while  the  fibres  of  the  levator 
palpebrae  have  become  atrophied  from  senile  degeneration.  The 
contractile  power  of  the  levator  is  seldom,  however,  completely 
destroyed  ; and  considerable  benefit,  therefore,  frequently  arises 
from  excising  an  elliptical  portion  of  the  skin,  allowing  the 
wound  to  cicatrize,  and  in  contracting  to  shorten  the  lid.  The 
state  of  the  conjunctiva  must  also  be  attended  to,  for  in  the 
majority  of  these  cases  it  is  hypertrophied,  and,  in  all  proba- 
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bility,  will  be  improved  by  the  application  of  the  dilute  red  Ung.  hyd. 

J . . . r . , rub. 

mercurial  ointment  to  its  surface  twice  a day. 

3.  Wounds  and  injuries  of  the  levator  palpebrae,  by  dividing  3.  Ptosis 
or  destroying  the  contractile  power  of  the  muscle,  are  likely  to  wounds, 
induce  ptosis.  We  may  endeavour  to  rectify  this  state  of  things 

by  excising  a portion  of  the  skin  of  the  lid  ; but  the  loss  of 
power  in  the  muscle  will  prove  a serious  obstacle  to  any  perma- 
nent amendment.  If,  as  is  most  probable  in  cases  of  this  kind, 
only  one  eye  is  affected,  it  is  advisable  to  elongate  the  pupil 
downwards,  endeavouring  by  this  means  to  restore  binocular 
vision. 

4.  Ptosis,  arising  from  paralysis  of  the  levator  palpebral,  4-  Paralytic 
appears  occasionally  to  be  the  result  of  an  injury  to  one  of  the 
branches  of  the  fifth  nerve,  probably  affecting  the  motor  nerve  Reflex. 

by  reflex  action  from  the  quadrigeminal  bodies. 

The  same  result  may  follow  malarious  affections  of  the  supra-  Malarious, 
orbital  nerve.  In  these  cases  the  optic  nerve  and  recti  muscles 
are  more  or  less  affected,  and  their  functions  impaired. 

In  those  more  complicated  cases,  however,  where  the  ptosis 
seems  to  depend  on  a primary  affection  of  the  third  pair  of 
nerves  or  nervous  centre,  we  may  have  to  exert  all  our  intelli- 
gence and  skill  both  in  referring  the  malady  to  its  true  cause, 
and  adapting  our  remedies  to  the  special  requirements  of  the 
case.  We  shall  do  well  to  bear  in  mind  that  syphilis  in  its  Syphilitic 

and  other 

various  phases  is  a prolific  source  of  disease  of  this  kind,  both  obscure 
in  the  sheaths  of  the  nerves  and  in  the  brain  itself ; nor  must  we  forms' 
forget  that  this  form  of  ptosis  may  be  due  to  tumours,  to  limited 
apoplexy,  and  many  other  obscure  affections  to  which  the 
nervous  centres  are  liable. 

In  some  instances,  paralysis  of  the  levator  palpebrae  is  deve-  ptosis, 
loped  suddenly,  apparently  from  the  effects  of  cold.  The  patient  apparently 
has  probably  been  exposed  to  a bleak  wind,  or  slept  in  a damp  from  cold’ 
bed,  and  the  next  morning  on  rising,  finds  that  he  cannot  raise 
one  or  other  of  his  eyelids.  Many  of  these  cases  undoubtedly 
recover,  and  if  the  patient  is  otherwise  in  good  health,  my  pro- 
gnosis is  generally  favourable,  but  it  may  take  several  months 
before  the  muscle  regains  its  power.  In  some  instances  pro- 
gressive atrophy  of  the  optic  nerve  supervenes  : under  these 
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circumstances  it  is  more  than  probable  that  the  disease,  though 
attributed  to  cold  or  rheumatism,  has  been  in  progress  for  a 
considerable  time,  and  depends  either  upon  embolism  of  some 
of  the  smaller  vessels,  or  fatty  changes  in  the  central  axis  of  the 
nerve,  or  nervous  centre. 

In  the  earlier  stages  of  ptosis,  if  of  malarious  origin,  we  must 
not  neglect  the  use  of  drugs  ; and  we  may  reasonably  hope  to 
stop  the  further  progress  of  the  local  affection.  With  this  in- 
tention we  should  try  the  effect  of  arsenic  combined  with 
iron  and  strychnine,  and  other  reputed  remedies  for  the  cure  of 
malaria. 

We  may  also  employ  counter-irritation  by  an  issue,  or  blisters 
to  the  temples,  as  well  as  administer  nervine  tonics,  iodide  of 
potassium,  and  so  forth,  according  to  circumstances,  not  neg- 
lecting due  attention  to  the  condition  of  the  alimentary  canal 
and  its  secretions. 

In  other  cases  of  ptosis,  depending  for  instance  on  cerebral 
disease,  the  wasted  muscle  may  be  best  excited  by  means 
of  Faradization. 

In  employing  electro-magnetism  for  the  relief  of  ptosis,  the 
positive  pole  may  be  applied  below  the  ear,  and  a small  piece  of 
moist  sponge,  connected  with  the  negative  pole,  over  the  skin 
of  the  closed  eyelid.  The  excitation  should  be  weak,  and  never 
continued  for  more  than  a few  minutes  at  each  sitting.  If  this 
mode  of  treatment  is  likely  to  prove  beneficial,  the  amendment 
generally  becomes  apparent  very  speedily.  Unfortunately,  this 
form  of  paralysis  is  often  slow  in  its  development,  and  being 
attended  by  no  urgent  symptoms,  the  patient  may  fail  to  apply 
for  relief  until  irreparable  damage  has  been  done  to  the  muscles. 

Paralysis  of  the  Orbicularis  Palpebrarum  is  less 
frequently  met  with  than  ptosis.  When  it  exists,  the  patient 
may  be  able  to  open  the  affected  eyelid,  but  is  unable  to  close 
it  completely  ; and  the  cornea,  being  more  or  less  constantly 
exposed,  particles  of  dust  settle  upon  it,  it  becomes  irritated, 
and  ulceration  is  apt  to  occur.  The  orbicularis  is  seldom  para- 
lyzed alone  ; in  almost  all  cases  the  other  muscles  of  the  same 
side  of  the  face,  supplied  by  the  seventh  nerve,  are  also  affected, 
the  sensation  of  the  part  remaining  perfect. 
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The  most  common  causes  of  this  “ Bell’s  palsy,”  as  it  is  Cold,  a 

. . cause. 

called,  are  exposure  to  cold,  mental  emotions  of  various  kinds, 
and  traumatic  lesions  of  the  nerve  ; the  paralysis  occurs  suddenly. 

In  other  cases  the  affection  depends  on  some  syphilitic  affec-  Syphilis, 
tion  of  the  facial  nerve,  or  of  the  bony  wall  of  the  aqueductus 
Fallopii ; it  may  be  due  to  otitis,  terminating  in  necrosis  of  the 
petrous  portion  of  the  temporal  bone. 

In  some  few  instances  the  paralysis  is  of  central  origin.  Disease  of 
M.  Trousseau,  in  referring  to  such  cases,  remarks,  that  the 
a orbicularis  palpebrarum  is  never  paralyzed  to  the  same  extent 
in  lesions  of  the  hemispheres  of  the  brain,  as  it  is  in  disease  of 
the  facial  nerve  : hence,  if  a hemiplegic  patient  is  asked  to 
shut  his  eyes,  he  does  it  completely  enough  to  hide  the  globe  of 
the  eye,  whilst  the  eyeball  remains  uncovered  in  cases  of  para- 
lysis of  the  seventh  pair.”*  The  pathology  of  facial  paralysis, 
however,  is  an  extensive  subject,  and  I can  only  glance  at  those 
points  in  its  history  which  have  a direct  bearing  on  the  questions 
before  us. 

As  I have  already  said,  the  orbicularis  is  often  involved  in  ulceration 
facial  palsy  : consecutive  ulceration  of  the  cornea  is  very  apt  to  °ornea. 
occur,  and  the  eye  may  thus  be  destroyed  ; and  consequently  it 
is  advisable,  under  these  circumstances,  to  keep  the  eye  closed 
with  a pad  and  bandage  until  the  orbicularis  has  regained 
its  power.  Troublesome  lachrymation  is  present  from  an  early 
stage  of  the  affection,  the  lower  lid  no  longer  forms  a canal  for 
the  tears  ; the  puncta,  moreover,  in  consequence  of  the  paralysis 
of  the  orbicularis,  cannot  assume  their  normal  position,  but  drop 
away  from  the  eyeball,  leaving  the  tears  to  trickle  down  over  the 
corner  of  the  eye.  Very  many  cases  of  facial  paralysis  recover  Lachryma- 
of  themselves  ; perhaps  one  of  the  best  tests  we  possess  of  the  tlon' 
probable  result  of  a case,  is  to  ascertain  how  the  affected  muscle 
responds  to  the  electro-magnetic  current.  If  no  contraction  of  Electricity 
the  palsied  muscle  takes  place  on  being  thus  stimulated,  it  is  prognosis, 
almost  a certain  sign  of  the  incurable  nature  of  the  disease. 

Although  facial  paralysis  frequently  gets  well  of  itself,  the  Treatment. 


* Bazire’s  translation  of  Trousseau’s  “ Clinical  Medicine,”  vol.  i.  p.  3. 
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cure  may  be  sometimes  hastened  by  counter-irritation,  and 
exhibition  of  strychnine,  veratrium,  and  the  use  of  Faradization. 
In  instances  of  a syphilitic,  or  apparently  malarious  origin,  while 
employing  electricity  to  excite  the  muscle  into  action,  we 
should  never  fail  to  administer  iodide  of  potassium,  quinine, 
and  other  drugs,  which  appear  sometimes  to  exercise  a direct 
influence  on  these  affections. 

Blepharospasmus,  or  spasmodic  closure  of  the  eyelids, 
is  an  affection  of  the  orbicularis.  This  muscle  is  especially 
liable  to  spasmodic  disorders,  the  levator  palpebrae  being  but 
rarely  affected. 

In  certain  cases  of  spasm  of  the  eyelids,  the  contractions  are 
of  a clonic  kind,  so  that  the  patient  is  constantly  winking  ; or  if 
a portion  only  of  the  muscle  is  involved,  a limited  twitching 
is  produced.  This  affection  is  most  common  among  weak  and 
irritable  subjects,  and,  though  unpleasant  enough,  is  generally  of 
no  great  moment,  being  readily  overcome  by  a tonic  plan  of 
treatment,  and  the  use  of  a stimulating  liniment.  There  are 
cases,  however,  in  which  such  clonic  contractions  of  the  lids 
become  a permanent  disorder,  and  these  are  more  troublesome 
to  friends  than  to  the  patient  himself,  who  becomes  unconscious 
of,  or  indifferent,  to  them. 

A far  more  serious  form  of  blepharospasm  is  that  in  which  the 
contractions  are  of  a tonic  kind,  and  either  intermittent  or  con- 
tinuous. Even  when  intermittent,  the  disease  is  frequently  most 
distressing,  and  attended  with  absolute  danger  to  the  patient ; 
for  he  may  be  seized  with  a violent  spasm  of  the  lids  at  any 
moment,  entirely  destroying  his  sight  for  the  time  ; and  sup- 
posing that  he  happens  to  be  crossing  a crowded  street  at  this 
particular  moment,  he  runs  a risk  of  being  thrown  down  and 
run  over.  Moreover,  the  affection  is  in  other  respects  a most 
painful  one,  interfering  as  it  does  with  work,  and  rendering  the 
patient  unfit  for  all  useful  employment. 

Causes. — Blepharospasm  often  depends  upon  irritation  re- 
flected from  the  sensitive  to  the  motor  nerve.  M.  Wecker 
describes  this  affection  under  three  heads,  according  to  the 
source  of  the  irritation  : — Firstly,  the  traumatic  ; secondly, 
that  depending  on  disease  of  the  cornea  or  conjunctiva  ; and 
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thirdly,  upon  an  affection  involving  all  the  branches  of  the 
facial  nerve. 

In  the  first  class  of  cases,  the  spasm  is  generally  determined  i.  From 
by  the  presence  of  a foreign  body  on  the  cornea  or  conjunctiva^  bodies! 
the  irritation  of  the  branches  of  the  fifth  nerve,  which  is  thus 
produced,  being  reflected  through  the  seventh  or  motor  nerve 
to  the  muscles  it  supplies.  At  first  the  spasm  is  intermittent, 
and  confined  to  the  orbicularis  ; but  eventually  it  becomes 
continuous,  and  may  spread  to  all  the  muscles  of  the  face,  espe- 
cially if  an  attempt  be  made  to  open  the  eyelids  by  force.  At 
first,  perhaps,  one  eye  only  is  affected,  but  the  other  may 
subsequently  become  involved. 

In  the  second  c-lass  of  cases,  the  blepharospasm  may  be  2.  Pustular 


3.  Neural- 
gic. 


caused  by  the  irritation  arising  from  pustular  conjunctivitis,  or  vitis!  " U 
an  ulcer  of  the  cornea.  The  abnormal  reflex  action  thus 
established,  may  persist  even  after  the  cause  of  it  is  removed. 

To  this  class  we  must  refer  the  spasmodic  closure  of  the  eyelids 
in  so-called  strumous  ophthalmia. 

The  third  class  includes  cases  of  neuralgic  tic  of  the  face,  in 
which  the  morbid  condition  of  the  fifth  nerve,  especially  its  supra- 
orbital branch,  is  propagated  by  reflex  action  to  the  seventh  pair, 
causing  spasm  of  the  orbicularis.  Malaria,  rheumatism,  sudden 
exposure  to  cold,  irritation  of  the  nerve  by  bony  growths  in  its 
passage  through  the  skull,  or  faulty  digestion,  may  be  men- 
tioned as  some  of  the  most  common  causes  of  this  form  of 
blepharospasm. 

The  Treatment  will  of  course  depend  upon  the  nature  of  the  Treatment. 
disease.  If  the  spasm  is  caused  by  the  presence  of  a foreign 
body  in  the  eye,  the  offending  particle  must  be  removed  as  Remove 
soon  as  possible ; and  so  with  affections  of  the  conjunctiva,  Iocal  cause' 
we  must  endeavour  to  cure  the  local  disease.  But  in  the  third 
class  of  cases,  we  should  try  to  ascertain  which  of  the  branches 


of  the  fifth  nerve  is  principally  involved,  and,  as  a guide  to  its  Divide 
discovery,  we  may  exert  pressure  at  different  points  of  the  sur-  nerve,'1 
face — for  example,  over  the  exit  of  the  supra-orbital  nerve,  and 
notice  if  it  influences  the  spasm  of  the  lid  ; or,  again,  we  may 
examine  in  the  same  way  the  inferior  dental  nerve  at  the  dental 
foramen.  If  we  can  thus  discover  the  point  of  departure  of  the 
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irritation  among  the  branches  of  the  fifth,  we  may  very  pro- 
bably, by  division  of  the  nerve,  interrupt  the  chain  of  nervous 
actions  on  which  the  spasm  of  the  orbicularis  depends.  It  may 
be  necessary  to  divide  the  nerves  on  both  sides  of  the  face  : 
and  at  first  the  beneficial  effect  of  the  operation  may  not  be 
very  apparent,  but  gradually  the  spasm  passes  off,  to  the 
great  relief  of  the  patient.  Unfortunately,  after  an  apparent 
cure  has  been  effected  in  this  way,  the  disease  will  sometimes 
return. 

Among  other  remedies  which  may  be  usefully  employed  for 
the  relief  of  blepharospasm,  are  electricity,  the  continuous 
current  being  used  ; and  also  the  subcutaneous  injection  of 
morphia.  These  should  always  be  tried  before  we  have  recourse 
to  surgical  interference.  The  injection  should  be  made,  in  the 
first  instance,  over  the  branches  of  the  supra-orbital  nerve. 

We  should  never  omit  to  make  a careful  inspection  of  the 
teeth  in  this  form  of  disease  ; for  the  extraction  of  a carious 
tooth  may  remove  the  blepharospasm.  In  like  manner,  the 
cicatricial  tissue  of  a wound,  involving  branches  of  the  fifth 
nerve,  may  have  to  be  dissected  out  to  relieve  the  irritation  it 
occasions  in  the  sentient  fibres.  In  fact,  careful  consideration, 
and  a judicious  adaptation  of  remedies  will  be  called  for,  to- 
enable  us  to  comprehend  and  successfully  meet  the  various 
forms  of  this  very  troublesome  complaint. 

Some  cases  of  blepharospasm  are  due  simply  to  a bad  habit 
acquired  unconsciously  by  the  patient  ; such  cases  are  relieved, 
and  I have  seen  them  cured,  by  keeping  the  eye  which  is  not 
affected  closed,  obliging  the  patient  in  this  way  to  exercise  the  eye 
surrounded  by  the  spasmodically  affected  muscles  ; these  find  a 
necessity  for  rest  and  normal  action,  and  so  learn  to  behave 
themselves. 

MALPOSITIONS  OF  THE  EYELIDS  AND  EYELASHES. 

Entropium,  or  an  incurving  of  the  margin  of  the  eyelids, 
may  be  partial  or  complete,  and  may  be  conveniently  divided 
into  two  classes — the  spasmodic,  and  permanent. 

The  first  is  seldom  met  with  except  amongst  old  people 
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whose  skin  has  become  lax  and  wrinkled.  We  occasionally 
see  cases  of  the  kind  resulting  from  the  application  of  a com- 
press and  bandage,  as  after  the  operation  of  extraction  of  the 
lens. 

The  lower  lid  is  generally  affected  in  instances  of  spasmodic 
entropium  : its  ciliary  margin,  being  curved  inwards  on  itself, 
carries  the  cilia  with  it,  so  that  the  latter  cannot  be  seen  unless 
the  skin  of  the  lid  be  retracted,  when  the  cilia  assume  their 
normal  position  ; the  irregular  contraction,  however,  of  the  fibres 
of  the  orbicularis  soon  causes  the  margin  of  the  eyelid  to  become 
again  incurved.  There  is  not  only  a lax  condition  of  the  cutis 
in  these  cases,  but  the  outer  fibres  of  the  orbicularis  lose  their 
contractile  power  ; whereas  those  near  the  margin  of  the  lid, 
acting  with  unusual  force,  turn  the  cilia  inwards  in  the  way 
described.  The  eyelashes,  being  thus  brought  into  contact 
with  the  cornea,  cause  such  an  amount  of  irritation  that  patho- 
logical changes  gradually  take  place  in  its  structure,  ending  in 
vascular  opacity,  or,  it  may  be,  destructive  ulceration. 

Treatment.— Should  the  entropium  have  arisen  from  me- 
chanical causes,  as,  for  instance,  from  the  pressure  of  a bandage 
over  the  eyelids  after  the  extraction  of  a cataract,  it  is  only  neces- 
sary to  remove  the  cause,  and  after  a time  the  orbicularis  will 
regain  its  functions,  and  the  lid  be  restored  to  its  normal  position. 
This  result  may  be  hastened  by  first  retracting  the  lid,  and  then 
applying  a layer  of  collodion,  or  a strip  of  plaster,  along  its 
cutaneous  surface,  so  as  to  keep  the  lid  in  its  natural  position  ; 
of  late,  the  various  kinds  of  adhesive  plaster  have  been  so  much 
improved  that  we  can  select  those  uninfluenced  by  moisture. 
Strips  of  such  plaster  may  be  used  with  success  to  overcome  the 
bad  habit  acquired  by  the  orbicularis  in  these  cases  of  spasmodic 
entropium. 

In  the  more  inveterate  cases,  whether  depending  on  mechani- 
cal or  other  causes,  it  will  be  necessary  to  excise  an  elliptical 
portion  of  the  skin  and  subcutaneous  tissues,  parallel  to  the  free 
margin  of  the  lid  ; when  the  contraction  of  the  tissues  as  they 
cicatrize  will,  by  shortening  the  external  covering  of  the  lid, 
retain  the  ciliary  border  in  its  normal  position. 

A pair  of  entropium  forceps  should  be  used  to  pinch  up 
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a fold  of  the  skin,  running  parallel  to  the  ciliary  margin  of 
the  lid,  which  may  then  be  excised  with  curved  scissors  (see 
Fig.  15).  The  amount  of  skin  to  be  removed  will  depend  upon 

the  extent  of  the  entropium,  and 
may  be  judged  of  by  noticing  if 
the  fold  seized  between  the  blades 
of  the  forceps  is  sufficient  to  re- 
store the  cilia  to  their  normal  posi- 
tion. Care  must  be  taken  to  avoid 
wounding  the  puncta ; in  fact,  it 
is  seldom  advisable  to  remove  the 
skin  towards  the  inner  angle  of 
the  eye  ; for  although  the  punctum 
may  not  be  wounded,  it  may  be  everted  by  the  contraction 
of  the  cicatrix,  and  will  thus  inconvenience  the  patient,  the 
tears  not  being  able  to  escape  through  the  puncta,  a watery  eye 
results. 

Permanent  entropium  differs  from  the  spasmodic  form,  in 
that  the  incurving  of  the  lids  depends  upon  changes  in  their 
structure,  very  often  caused  by  granular  conjunctivitis.  It  may 
also  occur,  among  old  people,  from  the  eyeball  sinking  into  the 
socket  ; the  palpebral  border  of  the  orbicularis  is  then  very 
apt  to  become  inverted.  The  upper  and  lower  lids  are  equally 
subject  to  this  form  of  malposition,  and  one  or  both  eyes  may 
be  affected. 

As  I have  above  remarked,  in  the  majority  of  cases,  per- 
manent entropium  results  from  the  effects  of  granular  conjunc- 
tivitis, which  leads  to  the  formation  of  cicatrices  of  the  mucous 
and  submucous  tissues  ; these  cicatrices  in  contracting,  shorten 
the  tarsal  cartilage  from  side  to  side,  as  well  as  from  above 
downwards,  so  that  the  ciliary  margin  of  the  affected  lid  is 
turned  inwards,  in  consequence  of  the  increase  in  the  natural 
curvature  of  the  cartilage.  The  lid  affected  in  this  way  becomes 
shortened  from  side  to  side,  and  its  mucous  membrane  is  gene- 
rally hypertrophied ; it  is  evidently  impossible,  in  the  pre- 
sence of  so  much  structural  change,  to  restore  the  cilia  to  their 
normal  position  by  retracting  the  skin  of  the  lid. 

In  permanent  entropium  the  eyelashes  are  often  destroyed,  a 
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few  irregular  and  distorted  cilia  alone  remaining.  These  Cilia  rub 
stumps,  however,  by  constantly  rubbing  against  the  surface  of  cornea, 
the  cornea,  produce  such  an  amount  of  irritation,  that  the  trans- 
parency of  the  cornea  is  gradually  lost. 

The  Treatment  of  Permanent  Entropium  consists  in  either  Treatment. 
removing  the  cilia  together  with  their  bulbs,  so  as  to  prevent  Remove  or 

, . . . . . - evert  the 

their  rubbing  against  the  cornea,  or  else  excising  a portion  ot  eyelashes, 
the  skin,  and  grooving  the  tarsal  cartilage,  so  as  to  restore  the 
margin  of  the  lid  to  its  normal  position. 

The  excision  of  the  cilia  and  their  bulbs  is  to  be  managed  as  Excision  of 
follows  : — A pair  of  Desmarres’  forceps  having  been  applied  to  Cliia* 
the  lid,  an  incision  is  made  through  the  skin  and  subcutaneous 
tissues,  down  to  the  tarsal  cartilage,  parallel  to,  and  about  one- 
eighth  of  an  inch  from  the  margin  of  the  lid.  The  extremities 
of  this  cut  are  to  be  carried  down  to  the  free  edge  of  the  lid,  and 
the  small  flap  of  skin,  enclosed  within  the  incisions  thus  made, 
is  to  be  dissected  away  from  the  tarsal  cartilage,  together  with 
the  subcutaneous  tissue  and  bulbs  of  the  cilia.  The  wound 
must  be  carefully  cleaned  and  examined  for  any  remaining  bulbs 
of  the  cilia,  which  should  be  removed.  Cold-water  dressing 
may  then  be  applied  till  the  wound  has  healed. 

If  it  is  not  thought  advisable  to  destroy  the  cilia,  the  following  Operation 
operation  may  be  resorted  to  : — Desmarres’  forceps  having  been  serving  the 
adjusted  to  the  lid,  an  incision  is  to  be  made  through  the  skin  cilia- 
and  subcutaneous  tissues,  down  to  the  tarsal  cartilage,  parallel 
to  and  about  the  sixth  of  an  inch  from  its  ciliary  border,  taking 
care  to  keep  clear  of  the  bulbs  of  the  eyelashes.  A second 
incision  is  to  be  made,  of  the  same  depth,  parallel  to  the  first, 
and  about  a quarter  of  an  inch  from  it,  and  joining  it  at  either 
extremity.  These  incisions  are  then  to  be  deepened  by  cutting 
obliquely  downwards  into  the  tarsal  cartilage,  so  as  to  form  a Grooving  « 
groove  in  its  substance,  and  the  skin,  subcutaneous  tissue,  and  cartilage! 
cartilage,  contained  within  the  above  incisions,  are  to  be  dis- 
sected away.  The  object  of  this  operation  is,  in  fact,  to  cut  an 
elongated,  wedge-shaped  piece  out  of  the  skin  and  tarsal  carti- 
lage, so  that  when  the  edges  of  the  wound  have  united,  the 
incurved  palpebral  margin  of  the  lid  will  be  everted,  and  resume 
its  normal  position.  In  this  operation  care  must  be  taken  not 
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to  wound  the  puncta,  or  cause  them  to  become  everted  by  re- 
moving the  integument  about  them.* 

As  entropium  is  frequently  complicated  and  augmented  by  a 
shortening  of  the  tarsal  cartilage  from  side  to  side,  it  necessarily 
follows  that  the  longitudinal  diameter  of  the  palpebral  fissure 
becomes  lessened  in  these  cases.  It  may  be  necessary  to 
elongate  the  contracted  fissure,  by  slitting  up  the  outer  com- 
missure of  the  eye,  as  far  as  the  orbital 
process  of  the  malar  bone.  After  dividing 
the  external  commissure,  the  edges  of  the 
wound  must  be  fixed  by  means  of  sutures 
or  strips  of  adhesive  plaster  to  the  integu- 
ment of  the  forehead,  and  the  lower  to  the 
cheek,  so  as  to  keep  the  lips  of  the  incision 
apart,  converting,  in  fact,  the  primary 
horizontal  wound  into  a vertical  one  (Fig. 
1 6).  So  long  as  these  sutures  can  be 
retained,  the  edges  of  the  incision  evi- 
dently cannot  unite ; in  practice,  how- 
ever, we  find  it  very  difficult  to  get  our 
patients  to  submit  to  this  treatment ; the  pain  and  inconvenience 
they  endure  is  very  great,  and  though,  undoubtedly,  the  pro- 
ceeding is  most  beneficial  if  it  can  be  carried  out,  still  it  is 
desirable  that  some  simpler  means  should  be  devised  for 
attaining  the  same  end.  This  may  be  very  imperfectly  accom- 
plished by  slitting  up  the  commissure,  and  then  uniting  the 
conjunctival  and  cutaneous  edges  of  the  wound  by  means  of 
sutures. 

Pagenstecher,  after  dividing  the  external  commissure,  takes 
up  a horizontal  fold  of  skin  and  orbicularis  muscle  with  a pair  of 
forceps,  and  then  passes  several  ligatures  through  the  base  of  the 
fold,  allowing  them  to  ulcerate  their  way  out  through  the  skin  ; 
the  cicatrices  thus  formed  produce  permanent  eversion  of  the  in- 
curved lid.  In  passing  the  ligatures  through  the  fold  of  skin, 
the  point  of  the  needle  is  to  be  entered  close  to  the  external 


Fin.  16. 


* Streatfeild,  On  Grooving  the  Fibro-Cartilage  : Ophthalmic  Hospital 
Reports,  vol.  i.  p.  123. 
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surface  of  the  tarsal  cartilage,  and  brought  out  at  the  edge  of 
the  lid ; the  ligature  is  to  be  firmly  tied,  and  allowed  to  sup- 
purate out,  which  it  generally  does  in  six  or  eight  days.  Water- 
dressing may  be  applied  subsequent  to  the  operation. 

Ectropium,  or  Eversion  of  the  Eyelids,  may  be  divided 
into  three  classes.  1st.  Temporary  eversion  of  the  lids,  de- 
pending usually  on  purulent  conjunctivitis.  2nd.  Ectropium 
arising  from  hypertrophy  of  the  conjunctiva.  3rd.  Ectropium 
from  the  contraction  of  a cicatrix,  the  skin  of  the  lid  having  been 
destroyed  either  by  an  injury,  or  from  disease. 

1.  The  first  form  of  ectropium  generally  arises  under  the 
following  circumstances  : — In  cases  of  purulent  conjunctivitis, 
the  mucous  membrane  may  be  so  much  swollen  that  the  free 
margin  of  the  lid  is  forced  away  from  the  eye,  to  such  an  extent 
as  to  become  doubled  back  upon  itself,  in  precisely  the  same 
way  as  if  we  had  everted  it  for  the  purpose  of  examining  the  pal- 
pebral conjunctiva.  Under  these  circumstances  the  fibres  of 
the  orbicularis,  at  the  line  of  eversion  of  the  lid,  form  a con- 
stricting band,  which,  by  pressing  on  the  vessels,  impedes  the 
circulation  of  blood  through  them,  and  the  everted  conjunctiva 
may  in  consequence  slough,  irreparable  injury  being  done  to 
the  eye.  Among  young  children  suffering  from  purulent  con- 
junctivitis, this  form  of  ectropium  is  especially  likely  to  occur, 
the  lids  having  been  everted,  perhaps,  in  dropping  some  lotion 
into  the  eye,  and  no  trouble  taken  to  restore  them  at  once  to 
their  natural  position. 

The  Treatment  of  this  form  of  eversion  of  the  lids,  consists 
in  scarifying  the  swollen  and  everted  conjunctiva,  so  as  to  empty 
its  vessels  of  blood,  after  which  a little  gentle  pressure  on  the 
swollen  lid  will  reduce  the  oedema  of  the  part,  and  the  lid  may 
then  generally  be  returned  to  its  natural  position  with  ease,  but 
in  some  cases  may  have  to  be  retained  there  with  a pad  and 
bandage  applied  over  the  eye  for  twenty-four  hours.  The 
dressing  should  be  removed  from  time  to  time,  to  enable  us  to 
clean  the  eye,  and  apply  the  necessary  remedies  for  the  cure  of 
the  conjunctivitis. 

2.  The  second  form  of  ectropium,  arising  from  hypertrophy  of 


Ectro- 

pium. 

Three 

varieties. 


x.  Tempo- 
rary. 

From  con- 
junctivitis. 


May  cause 
sloughing. 

Frequent 
in  children. 


Treatment- 

Scarifica- 

tion. 


Pad  and 
bandage. 


2.  Chronic 
form. 


104 


E C TR  OPIUM. 


F rom  hype 
trophy  of 
conjunc- 
tiva. 


From  pa- 
ralysis of 
orbicularis. 


Changes  in 
the  car- 
tilage. 


and  cornea. 


Treatment. 

Ung.  hyd. 
ox.  rub. 


Nitric  acid. 


the  conjunctiva,  is  often  thus  produced  Among  aged  people 
the  skin  of  the  lids  becomes  lax,  and  the  puncta  no  longer  fit 
closely  against  the  globe,  and  the  tears  are  retained  in  contact 
with  the  eye.  The  lacus  lachrymalis  being  always  full  of  tears, 
considerable  irritation  of  the  mucous  membrane  is  excited, 
- and  chronic  inflammation  and  hypertrophy  of  the  conjunctiva 
are  ultimately  induced  ; the  thickened  mucous  membrane  then 
forces  the  lids  away  from  the  eye,  and  ectropium  results.  The 
eversion  of  the  lid  is  usually  augmented  under  these  circum- 
stances by  inflammation  and  ulceration  of  the  skin  at  the 
inner  angle  of  the  eye,  caused  by  the  irritation  of  the  tears  con- 
stantly flowing  over  it,  and  the  efforts  of  the  patient  to  keep 
the  part  dry. 

Another  cause  of  this  form  of  ectropium — brought  about, 
however,  in  precisely  the  same  way — is  a partial  paralysis  of  the 
fibres  of  the  orbicularis  muscle  : the  lower  lid  droops  away 
from  the  eye,  the  puncta  are  everted,  and  hypertrophy  of  the 
conjunctiva  and  ectropium  follow. 

Eversion  of  the  lid  occasioned  by  chronic  irritation  and  thick- 
ening of  the  mucous  membrane,  whether  arising  from  the 
causes  now  mentioned  or  any  other — as,  for  instance,  tinea 
ciliaris  — in  course  of  time  not  only  induces  a permanent 
eversion  of  the  tarsal  cartilage,  but  also  a lengthening  of  the  lid 
from  side  to  side.  The  exposed  mucous  membrane  becomes 
converted  into  a thickened  reddish  mass,  assuming  very  much 
the  characters  of  the  skin.  The  disease  is,  therefore,  not  only 
very  unsightly,  but  since  the  patient  is  unable  to  close  his  eye, 
dust  and  dirt  get  lodged  on  the  cornea,  and  these,  together 
with  the  contact  of  the  air,  produce  vascular  opacity,  and  it  may 
be  destructive  ulceration  in  the  cornea,  or  even  changes  in  the 
deeper  structures  of  the  eye. 

Treatment. — In  the  first  instance,  in  slight  cases,  we  may  try 
the  effects  of  the  red  precipitate  ointment,  applied  twice  a 
day  over  the  ectropium  and  along  the  margin  of  the  lids.  If 
this  does  not  succeed,  the  ectropium  should  be  still  further 
everted  by  traction  on  the  neighbouring  skin,  and  the  con- 
junctiva having  been  dried,  a glass  rod,  wetted  with  nitric  acid, 
should  be  drawn  over  the  ^surface  of  the  mucous  membrane. 
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parallel  to  and  about  the  eighth  of  an  inch  distant  from  the 
margin  of  the  lid.  Immediately  after  this  application,  a stream 
of  water  must  be  syringed  over  the  part,  so  as  to  wash  away  the 
excess  of  nitric  acid  remaining  on  the  conjunctiva  ; and  sweet 
oil  having  been  smeared  over  the  surface,  the  lid  is  to  be  kept 
closed  with  a pad  and  bandage.  It  will  generally  be  necessary 
to  repeat  this  application  once  a week  for  a month,  before  the 
desired  result  will  be  attained.  The  conjunctiva  seldom  sloughs, 
as  we  might  suppose  it  would  do,  after  the  application  of  the 
acid,  but  a sufficient  amount  of  contraction  gradually  takes 
place  in  the  hypertrophied  tissues  to  overcome  the  ectropium, 
and  restore  the  lid  to  its  normal  position ; it  may  be  necessary 
subsequently  to  slit  open  the  canaliculus. 

In  old  standing  cases,  caustics  often  fail,  and  it  then  becomes 
necessary  to  excise  an  elliptical  portion  of  the  everted  con- 
junctiva, extending  along  the  breadth  of  the  lid,  and  parallel  to  its 
ciliary  margin.  The  amount  of  conjunctiva  to  be  removed  will 
depend  upon  the  extent  of  the  displacement  ; in  fact,  we  must 
excise  a fold  of  the  mucous  membrane  in  ectropium,  in  precisely 
the  same  manner  as  we  remove  a portion  of  skin  in  certain 
cases  of  entropium  ; all  that  is  required  is,  when  the  wound 
heals  and  contracts,  that  the  everted  lid  shall  be  drawn  back 
into  apposition  with  the  eyeball.  After  the  operation,  the  eye 
must  be  closed  with  a pad  and  bandage. 

I have  already  observed  that,  in  old  standing  cases  of  ectropium, 
the  tarsal  cartilage  is  apt  to  become  elongated  from  side  to  side. 
In  this  condition  of  the  parts,  it  would  be  useless  simply  to 
excise  a portion  of  the  conjunctiva  ; to  correct  this  malposition 
one  of  the  following  operations  may  be  resorted  to  : — 

Excise  with  a bistoury,  or  strong  scissors,  an  elliptical  piece 
of  the  conjunctiva,  proportionate  to  the  degree  of  hypertrophy 
of  the  mucous  membrane,  parallel  to  the  inferior  (become 
superior)  margin  of  the  tarsal  cartilage,  and  one  line  distant 
from  it.  Then  pass  three  ligatures  through  the  lips  of  the 
resulting  wound,  using  a curved  needle  with  a large  eye  ; 
both  ends  of  each  thread  are  passed  together  through  the  eye 
of  the  needle,  which  is  guided  along  the  nail  of  the  left  index 
finger,  between  the  eyeball  and  the  eyelid,  made  to  penetrate  the 
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conjunctiva  at  its  angle  of  reflection  from  the  globe,  and  brought 
out  as  high  up  as  possible  through  the  skin.  The  two  ends  of 

each  ligature  are  then  crossed  over 
Fir"  x7-  a bit  of  plaster,  and  tied  close 

under  the  arch  of  the  orbit,  as 
shown  in  the  annexed  figure  (17). 
Cold  compresses  must  subsequently 
be  employed  to  keep  down  the  in- 
flammation, and  the  ligatures  re- 
moved at  the  end  of  three  days.* 

If  the  ectropion  be  accompanied 
by  no  great  shortening  of  the  in- 
tegument, and  if  the  margin  of  the  lid  is  in  other  respects 
normal,  the  excision  of  a triangular  flap,  from  the  outer  portion 
of  the  lid,  and  closing  the  wound  by  sutures,  is  generally 
sufficient.  For  this  purpose  the  edges  of  the  lids  in  the  outer 
commissure  are  slit  up  with  a scalpel.  Then  a triangular  flap 
of  integument  is  dissected  away,  and  the  edges  of  the  wound 

are  united  by  suture, 
^'!0,  I<^-  and  a protective  band- 

age applied  until  ad- 
hesion has  occurred. 
In  order  to  lessen  the 
stretching,  it  is  well, 
before  closing  the 
wound,  to  separate  the 
inner  edge  of  the  skin 
from  the  tissue  be- 
neath for  a little  dis- 
tance, particularly  if 
the  subcutaneous  tis- 
sue is  somewhat  thick- 
ened from  previous 
irritation.  It  is  also 
advisable  to  diminish  the  tension  of  the  parts  by  keeping  them 
drawn  together  by  strips  of  plaster. 


* Ophthalmic  Kevino,  vol.  iii.  p.  113. 
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If  we  wish  to  secure  great  elevation  of  the  lid  and  of  the 
commissure  the  following  proceeding  may  be  adopted  : — 

While  one  assistant  holds  the  head  of  the  patient,  and  another  Steps  of  the 

11  operation. 

restrains  the  bleeding,  the  operator  {see  Fig.  18)  pushes  a small 
horn-spatula  under  the  outer  commissure,  lifts  it  up  from  the 
globe,  and  splits  it  into  two  layers,  first  thrusting  in  a broad, 
lance-shaped  knife  immediately  in  front  of  the  fascia  tarso-orbi- 
talis,  and  then  enlarging  the  wound  with  a scalpel  on  both  lids, 
up  to  the  vertical  boundary  lines  a and  b. 

When  this  intra-margi-  ^ 

nal  splitting  is  done  suffi- 
ciently, the  lower  and  then 
the  upper  margin  of  the 
lid  are  pared  in  a direc- 
tion inward  from  the  ver- 
tical boundary  line,  for 
about  one-half  to  three- 
quarters  of  a line,  by  a 
horizontal  incision.  The 
whole  breadth  of  this  in- 
cision falls  behind  the 
ashes  {see  Fig.  18). 

The  horizontal  incision  is  to  be  made  at  a greater  or  less 
distance  from  the  edge  of  the  lid,  according  as  the  outer  com- 
missure is  to  be  more  or  less  elevated  ; but  it  should  always  be 
so  made  that  the  two  run  together  at  an  acute  angle.  The  inte- 
gument is  dissected  up,  and  the  wound  closed  by  three  or  four 
sutures.  The  first  suture  is  placed  close  to  the  vertical  boundary 
line  (Fig.  19). 

In  order  to  lessen  the  tension,  strips  of  adhesive  plaster  as  Subsequent 
well  as  the  protective  bandage,  may  be  used.  These  are 
fastened  on  the  cheeks  and  forehead,  drawing  up  the  integu- 
ment lying  between  them. 

3.  Ectropium,  arising  from  the  contraction  of  a cicatrix  of  the  3:  Ectro- 

..  pium  from 

skin,  is  often  a most  troublesome  deformity  to  overcome.  It  cicatrices, 
matters  not  if  the  cicatrix  has  been  formed  by  a wound  or  a 
burn,  if  it  involves  the  skin  of  the  lid  it  is  almost  sure  to  be 
followed  by  ectropium  and  its  consequences.  The  treatment  to 
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be  pursued  in  these  cases  consists  in  freeing  the  lid  from  the 
contracting  bands  of  the  cicatrix. 

In  slight  cases  it  may  only  be  necessary  to  make  an  incision 
through  the  integument,  parallel  to  the  ciliary  margin  of  the  lid, 
and  of  such  an  extent  as  will  enable  us,  by  dissecting  the  sub- 
cutaneous tissue  from  the  cartilage,  to  separate  it  from  the  ad- 
hering cicatrix.  The  lid,  being  freed  in  this  way  from  the  cica- 
tricial tissue,  may  be  closed,  and  should  be  kept  in  this  con- 
strained position  by  passing  a suture  through  its  edge,  and 
tying  it  down  to  a fold  of  the  skin  of  the  cheek,  or  forehead, 
according  as  the  upper  or  lower  lid  has  been  operated  on  ; or 
in  some  cases,  a well  applied  pad  and  bandage  will  answer  the 
same  purpose. 

In  more  severe  cases,  the  operation  recommended  by  Mr. 
Wharton  Jones  should  be  resorted  to.  Supposing  the  upper  lid 
to  be  everted  and  bound  down  to  the  supra-orbital  ridge,  Mr. 
Jones  directs*  that  two  converging  incisions  should  be  made 
through  the  skin,  from  over  the  angles  of  the  eye  upwards  to  a 
point  where  they  meet  (see  Fig.  20),  somewhat  more  than  an 


Fig.  20. 


inch  from  the  adherent  ciliary  margin  of  the  eyelid.  By 
pressing  down  the  triangular  flap  thus  made,  and  cutting  all 
opposing  bridles  of  cellular  tissue,  but  without  separating  the  flap 
from  the  subjacent  parts,  we  shall  be  able  to  bring  down  the 
eyelid  nearly  into  its  natural  situation,  by  the  mere  stretching  of 


* “ Ophthalmic  Medicine  and  Surgery,”  by  T.  Wharton  Jones,  3rd 
edit.  p.  629. 
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the  subjacent  cellular  tissue.  A piece  of  the  everted  conjunctiva 
should  be  snipped  off.  The  edges  of  the  gap  left  by  drawing 
down  the  flap  are  now  to  be  brought  together  by  sutures,  and  the 
eyelid  retained  in  its  proper  place  by  plasters,  and  a compress 
and  bandage.  Fig.  20  represents  this  operation  for  the  lower 
lid. 

Other  surgeons  recommend  that  the  cicatrix  should  be 
separated  from  the  lid,  and  a piece  of  healthy  integument,  from 
the  cheek  or  forehead,  transplanted  into  its  place.  Of  the 
operation  proposed,  that  known  as  Dieffenbach’s  is  generally  to 
be  preferred,  though  it  is  almost  impossible  to  lay  down  any 
rules  strictly  applicable  to  all  instances  ; each  case  requiring 
some  special  modification,  which  the  skill  and  ingenuity  of  the 
surgeon  must  supply  at  the  time  of  the  operation. 

Dieffenbach’s  operation  is  performed  as  follows : — The 
cicatrix  is  first  to  be  dissected  away,  so  as  to  leave  a triangular 
wound  having  its  base  towards  the  margin  of  the  lid,  the  line  of 
the  ciliary  border  of  the  lid  and  tarsal  cartilage  being,  if  possible, 
preserved.  But  if  these  have  been  destroyed,  the  conjunctiva 
alone  remaining,  it  is  to  be  dissected  out  and  laid  over  the  eye- 
ball. The  surgeon  then  makes  an  incision  (see  Fig.  21),  through 


Fig.  21. 
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the  sound  skin  and  subcutaneous  tissues,  extending  from  one  or 
other  of  the  angles  of  the  base  of  the  triangular  wound  already 
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made,  according  to  the  situation  of  the  cicatrix.  From  the  outer 
extremity  of  this  incision,  a second  one  is  to  be  carried  parallel 
to  the  edge  of  the  triangular  wound ; the  enclosed  flap  is  then 
to  be  dissected  from  off  the  subcutaneous  tissue,  and  being 
transposed,  is  to  be  fitted  into  the  gap  left  by  the  cicatrix  ; the 
margin  of  the  transplanted  skin  is  then  to  be  carefully  united  to 
the  edges  of  this  wound  by  fine  sutures.  Water-dressing  should 
be  subsequently  applied,  and  the  part  kept  at  rest.  The  flap 
may  be  formed,  half  from  one  side  of  the  cicatrix,  and  half  from 
the  other  side,  but  under  any  circumstances  it  must  be  con- 
siderably larger  than  the  gap  it  is  intended  to  fill ; in  fact,  one  is 
hardly  likely  to  err  in  making  too  large  a flap,  but  mistakes  are 
often  made  in  transplanting  too  small  a portion  of  skin. 

I can  do  no  more  than  indicate  the  principles  upon  which 
these  operations  depend  ; their  details  must  vary  with  the  par- 
ticular circumstances  of  individual  cases,  and  in  most  of  these 
cases  more  can  be  effected  by  careful  skin-grafting  than  by 
plastic  operations. 

Trichiasis,  or  Inversion  of  the  Cilia,  sometimes 
follows  neglected  cases  of  conjunctivitis,  or  tinea  tarsi.  Occa- 
sionally only  a few  isolated  eyelashes  are  incurved,  the  re- 
mainder retaining  their  normal  position ; at  other  times  the 
whole  of  the  cilia,  or  all  of  those  growing  from  one  part  of 
the  eyelid,  are  affected ; but  under  any  circumstances  the 
result  is  the  same,  the  irritation  caused  by  the  cilia  rubbing 
against  the  surface  of  the  eyeball  induces  conjunctivitis  and 
keratitis,  and,  in  time,  opacity  of  the  cornea  and  loss  of  sight. 
Entropium  differs  from  trichiasis,  therefore,  in  that  the  ciliary 
margin  of  the  lid  in  the  former  affection  is  curved  inwards, 
and  with  it  the  cilia,  whereas  in  trichiasis  the  lid  may  be 
healthy,  but  the  cilia  are  inverted  against  the  surface  of  the 
eyeball. 

The  Symptoms  to  which  trichiasis  gives  rise  will  depend 
upon  the  extent  of  the  disease,  and  the  situation  of  the  inverted 
hairs  ; a few  of  the  eyelashes  rubbing  against  the  eyeball,  at 
the  outer  angle  of  the  eye,  will  not  cause  so  much  inconveni- 
ence to  the  patient  as  a single  hair,  if  inverted  against  the 
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cornea.  Cases  of  trichiasis,  if  left  to  themselves,  will,  in  the  Conjunctivi- 
first  instance,  give  rise  to  persistent  conjunctivitis,  followed  by 
haziness,  and  ultimately  vascular  opacity  of  the  cornea.  Opacity  of 

, ...  . . , . the  cornea. 

If  only  a few  of  the  cilia  are  incurved,  they  are  apt  to  be 
overlooked,  chronic  conjunctivitis  being  the  prominent  symptom  The  cause 
which  first  attracts  our  attention.  Immediately,  however,  that 
the  lid  is  everted,  so  as  to  expose  its  ciliary  margin,  the 
ingrowing  eyelashes  will  be  detected  ; it  is  advisable  for 
this  reason,  in  all  cases  of  persistent  conjunctivitis,  to  exa- 
mine the  margin  of  the  lids,  and  notice  the  condition  of  the 
cilia. 

In  ordinary  muco-purulent  conjunctivitis  the  eye  is  irritable,  Varieties  of 
and  the  patient,  by  constantly  rubbing  it,  sometimes  causes  triLhia!,ls' 
one  or  more  of  the  eyelashes  to  become  inverted,  and  this  con- 
tributes to  keep  up  this  inflammation.  In  a case  of  this  kind, 
astringent  lotions  will  be  useless  unless  the  offending  cilia  be 
removed. 

It  occasionally  happens  that  people  are  born  with  a double  A double 
row  of  eyelashes  ; the  inner  ones,  under  these  circumstances,  cilia, 
are  often  inverted  ; and  must  be  treated  upon  the  principles 
above  indicated. 

The  Treatment  to  be  adopted  in  cases  of  trichiasis  depends  Treatment. 
very  much  upon  the  extent  of  the  disease  ; if  only  a few  of 
the  cilia  are  incurved,  the  offending  hairs  should  be  seized 
one  by  one  with  a pair  of  forceps,"  and  pulled  out  from  their 
follicles.  It  is  necessary  to  be  careful  not  to  break  off  the  Extraction 
cilia,  or  the  stiff  ends  left  in  the  eyelid  will,  by  rubbing  against  ofciha- 
the  cornea,  do  more  harm  than  the  entire  hair  would  have  Care 
done.  Each  ciliurn  must  therefore  be  seized  close  to  the  reqlured- 
margin  of  the  lid,  and  slowly  and  cautiously  pulled  out,  root 
and  all.  Unfortunately  we  cannot  extract  the  hair  bulbs  in 
this  way,  and  the  consequence  is,  that  another  eyelash  speedily 
springs  up  in  place  of  the  one  we  have  removed,  and  usually 
takes  the  direction  of  its  predecessor, — so  that  if  extraction 
be  alone  resorted  to,  it  is  constantly  necessary  to  watch  for  the 
production  of  new  eyelashes  in  the  track  of  the  old  ones. 

The  most  effective  way  of  dealing  with  inverted  eyelashes 
when  they  are  few  in  number,  and  of  considerable  size,  is  to 


I 12 


TRICHIASIS. 


adopt  the  method  advocated  by  Celsus,  and  described  as  follows 
by  Dr.  Argyll  Robertson  : — • 

The  principle  of  the  operation  consists  essentially  in  causing 
the  offending  eyelashes  to  be  mechanically  turned  away  from  the 
eye,  and  made  to  grow  more  or  less  in  the  proper  direction 
by  making  them  pass  under  a narrow  bridge  of  skin.  The 
following  is  the  method  of  performing  the  operation  : — A fine 
curved  needle  has  the  two  extremities  of  a waxed  silk  ligature 


needle  should  be  brought  out  after  passing  about  or  i"'  under 
the  skin  (Fig.  22).  The  needle  and  ligature  should  be  drawn 
through  until  a small  loop  alone  remains,  when,  by  means  of  a 
fine  pair  of  forceps,  the  eyelash  is  passed  through  the  loop 
(Fig.  23).  Traction  is  then  made  on  the  ligature,  and  the  loop 
with  the  entangled  eyelash  is  drawn  through  the  tunnel  in  the 
skin  (Fig.  24).  The  other  misdirected  eyelashes  are  similarly 
treated. 


(or  hair,  as  Celsus  directs)  pass- 
ed through  its  eye.  The  needle, 
being  firmly  grasped  by  suitable 
forceps,  is  then  passed  through 
a narrow  fold  of  skin  at  the 
very  margin  of  the  lid,  close  to 
one  of  the  inverted  eyelashes. 
The  point  of  introduction  should 
be  external  to  the  point  of  emer- 
gence of  the  eyelash,  but  as 
close  to  it  as  possible  : and  the 


Fig.  23. 


Fig.  24. 


Very  little  irritation  follows  this  operation,  and  no  special  after- 
treatment  is  necessary.  The  patient,  however,  must  be  warned 
against  touching  or  rubbing  the  eyelashes  for  twenty-four  hours 
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after  the  operation,  as  he  might  thus  force  the  eyelashes  back  out 
of  their  new  channel. 

Three  or  four  cilia  may  be  treated  in  this  way  with  success ; Excision 
but  in  old-standing  cases,  in  which,  perhaps,  the  whole  of  the 
eyelashes  are  incurved,  or  those  of  the  outer  or  inner  half  of 
the  lid  are  affected,  it  will  be  necessary  to  resort  to  other  means. 

The  whole  of  the  cilia  may  have  to  be  removed,  together 
with  their  bulbs,  as  described  in  cases  of  Entropium,  page  101, 
or  a portion  or  the  whole  of  the  tarsal  cartilage  may  have 
to  be  grooved  above  the  position  of  the  inverted  cilia,  in  order  Grooving 
that  they  may  be  restored  to  their  normal  position.  This  opera-  tiiage. 
tion  I have  found  to  be  particularly  useful  when  the  outer  half 
of  the  cilia  are  diseased.  Occasionally  the  excision  of  a portion 
of  the  skin  of  the  lid  will  evert  the  palpebral  margin  sufficiently 
to  prevent  the  incurved  eyelashes  from  rubbing  against  the 
eye  ; but  there  can  be  no  doubt,  in  severe  cases,  that  any 
proceeding  which  actually  destroys  the  eyelash  and  its  bulb 
is  to  be  preferred  to  an  operation  which  merely  everts  the 
palpebral  margin  of  the  lid, — trichiasis,  as  before  remarked,  not 
being  a disease  simply  of  the  eyelid  1: 

Of  the  operative  proceedings  in. 
tended  to  accomplish  this  object,  the 
following  is  the  best*  (Fig.  25)  : — A 
needle  is  to  be  threaded  with  fine 
silk,  and  entered  between  the  inner 
and  outer  margins  of  the  border  of  the 
lid,  a , and  made  to  pierce  the  skin  a 
little  above  the  ciliary  margin,  b. 

The  thread  is  drawn  through,  and 
the  needle  caused  to  re-enter  at  the 
last  orifice,  b , and  made  to  run  pa- 
rallel with  the  border  of  the  lid,  for 
the  space  in  which  the  cilia  maintain 

the  wrong  direction  (to  c ).  The  thread  is  again  to  be  pulled 
through,  and  the  needle  again  entered  at  the  last  point  of 


* “Illustrations  of  some  of  the  Principal  Diseases  of  the  Eye,”  by 
H.  Power,  M.B.,  p.  157.  Lond.  1867. 
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emergence,  and  directed  vertically  till  the  point  reappears  be- 
tween the  edges  of  the  border  of  the  lid,  d.  The  two  ends  are 
then  to  be  tied,  and  the  thread  allowed  to  cut  its  way  out.  The 
suppuration  excited  thoroughly  destroys  the  bulbs  of  the  offend- 
ingcilia,  and  no  further  trouble  is  experienced. 

In  the  more  inveterate  cases  of  trichiasis,  a kind  of  transplan- 
tation of  the  outer  lip  of  the  lid,  and  the  hair  follicles  beneath,  is 
of  great  value. 

It  is  better  to  perform  this  operation  while  the  patient  is  under 
the  influence  of  an  anaesthetic,  on  account  of  the  great  pain  it 
causes,  and  because  of  its  tediousness.  An  assistant,  who  at  the 
same  time  holds  the  head,  places  a horn-spatula  under  the  lid, 
raises  it  up  from  the  globe,  and  causes  the  edge  of  the  lid  to  be 
somewhat  everted  from  the  spatula.  Then  the  edge  of  the  lid  is 
divided  into  layers,  for  the  depth  of  two  lines,  with  a delicate 
scalpel  ( see  Fig.  26),  the  incision  not  being  continued  inwards  as 
far  as  the  lachrymal  punctum.  The  posterior  layer  contains  the 
conjunctiva,  with  the  cartilage  and  canals  of  the  tarsal  glands, 

and  the  anterior  includes  the 
remaining  structures,  with  all 
the  hair  follicles. 

The  incision  should,  there- 
fore, be  made  close  to  the 
surface  of  the  cartilage.  Then 
a second  incision  is  made, 
one  and  a half  to  two  lines 
above,  and  parallel  to  the 
outer  lip,  completely  through 
the  anterior  layer,  down  to 
the  cartilage,  and  in  such  a 
manner  that  the  two  ends  of 
the  wound  extend  beyond 
the  ends  of  the  first  incision. 
This  layer  is  thus  changed 
into  a kind  of  bridge,  to  whose 
posterior  surface  the  hair  folli- 
cles are  attached,  and  which  is  only  connected  to  the  lids  by 
the  two  extremities.  When  this  bridge  has  been  formed,  a 


Fig.  26. 
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crescentic  incision  is  made,  beginning  at  the  ends  of  the  last 
incision,  through  the  integument.  This  is  seized  with  the  foi- 
ceps,  and  carefully  dissected  up,  without  injury  to  the  orbicularis 
muscle.  The  size  of  this  flap  should  be  the  larger,  and  have  a 
greater  vertical  diameter,  in  proportion  as  the  hairs  are  turned 
inward,  and  the  more  the  skin  is  relaxed  and  wrinkled.  The 
edge  of  the  crescentic  incision,  and  the  bridge  of  skin  containing 
the  cilia,  are  now  to  be  brought  together  by  means  of  sutures  ; 
under  the  traction  of  these  sutures  the  direction  of  the  hairs 
becomes  horizontal  or  is  even  turned  toward  the  orbital  border. 

The  sutures  should  be  removed  on  the  third  day.*  I have 
found  this  operation  most  useful  in  many  bad  cases  of  trichiasis. 

Adhesions  of  the  Eyelids. — The  ciliary  margins  of  the  Union  of 

• • Eyelids. 

eyelids  sometimes  become  united  either  wholly  or  in  in  part ; 
this  may  arise  from  a congenital  defect,  or  from  any  cause  which 
gives  rise  to  abrasion  of  the  skin  along  the  free  margin  of  the 
lids,  their  raw  surfaces  growing  together,  and  rendering  the  eye 
useless  for  all  practical  purposes.  This  is,  however,  a rare  con- 
sequence of  disease  : it  far  more  commonly  follows  chemical  or 
mechanical  injuries  of  the  parts. 

Treatment. — When  the  margins  of  the  lids  grow  together,  Treatment. 
whether  from  congenital  defect  or  from  injury,  a director  should 
be  passed  behind  the  adhesions,  and  they  should  be  slit  through 
with  a knife  or  pair  of  scissors.  It  will  be  necessary  to  keep  the 
lids  separated  from  one  another  until  the  edges  of  the  wound 
have  cicatrized.  Unfortunately,  the  majority  of  these  cases 
are  complicated  with  adhesions  between  the  palpebral  and  Comph- 

. . . . . . . cations. 

orbital  portions  ol  the  conjunctiva,  which  it  is  most  difficult  to 
cure.  Adhesions  of  this  kind  are  called  symblepharon , and  are 
described  under  the  head  of  diseases  of  the  conjunctiva. 

(Edema  of  the  Lids  is  incidental  to  the  progress  of  various  (Edema. 
diseases — as,  for  instance,  abscesses,  and  inflammatory  affec-  incidental 
tions  of  the  skin  of  the  face  ; or  more  remote  ones — such  as  diseases.^ 


* Drs.  Hackley  and  Roosa’s  translation  of  Stellwag  von  Carion  on 
The  Eye,”  p.  386. 
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diseases  of  the  kidneys  or  heart.  But  among  the  poorer  class, 
we  often  meet  with  cases  of  oedema  under  the  following  circum- 
stances : — The  patient  probably  states  that  he  had  been 
perfectly  well  prior  to  going  to  sleep,  and  lay  down  to  rest  in 
some  exposed  spot.  In  the  morning,  he  was  unable  to  open  his 
eye,  on  account  of  the  lids  being  stiff  and  swollen  ; there  may 
have  been  some  pain  in  the  part,  but  this  is  not  always  the 
case.  The  eyelids  are  oedematous,  shining,  and  swollen,  but 
not  discoloured  ; and  on  forcing  them  open,  the  orbital  conjunc- 
tiva will  also  be  found  oedematous,  but  not  inflamed.  This  state 
of  things  usually  arises  from  one  of  two  causes  : either  from  the 
sting  of  an  insect,  or  from  the  effect  of  the  damp  night  air  blowing 
over  the  patient’s  face.  As  a general  rule,  if  occurring  from  the 
poison  of  an  insect,  the  point  of  the  sting  or  bite  will  be  marked 
by  a spot,  which  is  more  painful  and  inflamed  than  the  rest  of  the 
swelling ; moreover,  both  eyes  are  rarely  affected  in  this  way. 
Whereas,  when  the  oedema  arises  from  cold,  there  is  seldom 
any  pain  in  the  part,  except  that  caused  by  the  tension  and 
swelling  of  the  cellular  tissue  of  the  lid,  and  both  eyes  are  gene- 
rally equally  affected  ; nor  are  the  eyelids  red  and  inflamed. 

In  these  cases  no  special  treatment  is  required  ; the  part  may 
be  bathed  with  a solution  of  acetate  of  lead.  The  oedema 
generally  disappears  of  itself  very  rapidly. 

Hordeolum,  or,  as  it  is  commonly  called,  a stye , consists  of 
a swelling  of  a tarsal  gland,  which  inflames,  and  not  un- 
frequently  suppurates.  The  little  abscess  is  seated,  therefore, 
in  the  thickness  of  the  lid,  and  the  integument  may  be  made  to 
glide  over  it.  The  swelling  varies  in  size  from  that  of  a millet 
seed  to  that  of  a bean  ; and  is  hard  to  the  touch.  Abscesses  of 
this  description  generally  occur  among  debilitated  people,  and 
they  are  more  common  among  children  than  adults. 

Styes  commence  with  an  itching  sensation  in  the  part,  which 
soon  becomes  red  and  swollen,  the  lid  often  being  oedematous 
and  very  painful. 

In  the  early  stages  of  the  disease  the  eyelash  passing  through 
the  inflamed  spot  should  be  extracted,  and  a fine  point  of  the 
diluted  nitrate  of  silver  should  be  immediately  applied  to  the 
mouth  of  the  open  follicle ; the  inflammatory  action  may  be 
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arrested  by  these  means.  But  if  suppuration  has  occurred,  it  is 
better  to  apply  warm  poultices  to  the  eye,  changing  them  every  Poultices, 
second  hour  ; and  as  soon  as  the  abscess  points,  it  should  be 
incised.  Tonics  are  frequently  called  for,  and,  unless  prescribed,  Tonics, 
successive  styes  are  apt  to  appear  one  after  the  other,  to  the 
great  annoyance  and  discomfort  of  the  patient. 

Blepharitis,  or  Tinea  Tarsi,  consists  of  an  eczematous  in-  blepha- 
flammation  affecting  the  margin  of  the  eyelids,  and  is  most  fre-  KI 1 Is' 
quently  met  with  among  the  children  of  the  poor,  living  in  the 
crowded  parts  of  our  large  towns.  Under  any  circumstances  it  Dyscrasial. 
too  frequently  runs  a subacute  course,  unless  the  greatest  atten- 
tion is  paid  to  the  case  in  the  first  instance. 

Tinea  tarsi  may  be  conveniently  divided  into  two  stages  ; in  Two  stages, 
the  first,  active  changes  are  still  going  on  at  the  margin  of  the 
eyelids ; and  in  the  second,  the  cilia  have  been  destroyed,  and 
the  margins  of  the  lids  are  thickened  and  indurated,  presenting 
the  condition  known  as  lippitudo  or  blear-eye. 

Symptoms. — The  patient  complains  of  what  he  usually  terms  1st  stage, 
weak  eyes  ; they  itch  a good  deal,  particularly  after  work,  and  eyes.” 
on  rising  in  the  morning  they  are  often  glued  together.  Symp- 
toms of  this  kind  may  have  been  going  on  for  a long  time,  in- 
conveniencing the  patient  a good  deal,  but  not  being  sufficiently 
severe  to  prevent  his  performing  his  usual  work.  Young 
children  are  hardly  likely  to  complain  of  their  eyes  in  the  early 
stages  of  the  disease,  as  there  is  no  actual  pain  in  the  part. 

On  examining  the  eyelids  of  a person  suffering  from  tinea  in  Ciliary 
its  early  stages,  we  notice  a crust,  or  scab  attached  to  a part  pinltlL  ’ 
or  the  whole  of  the  free  margin  of  the  patient’s  eyelids  ; beneath 
these  crusts  are  a number  of  little  pustules  at  the  roots  of  the 
cilia  : the  skin  is  slightly  red  and  inflamed.  A succession  of 
these  pimples  form  and  burst,  leaving  a scab  clinging  to  the  skin 
with  considerable  tenacity.  The  conjunctiva  is  always  somewhat  Scabs, 
injected. 

This  state  of  things  having  lasted  for  a longer  or  shorter 
period,  the  sebaceous  and  Meibomian  glands  become  irritable, 
and  their  secretion  is  augmented  in  quantity  and  altered  in  L;ds 
quality,  so  that  the  lids  stick  together  during  sleep.  The  skin  together. 
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beneath  the  scabs  at  length  becomes  ulcerated  and  swollen  ; 
the  crusts  are  no  longer  furfuraceous,  but  hard  and  thick,  and 
the  eye  is  very  irritable ; the  patient  cannot  read  or  work  for 
even  a short  time,  without  his  eyes  becoming  red  and  painfuh 
In  consequence  of  the  swollen  condition  of  the  margins  of  the 
lids,  the  puncta  are  thrust  away  from  the  eyeball,  and  the  tears 
accumulating  in  the  lacus  lachrymalis,  not  only  flow  over  the 
side  of  the  cheek,  but  by  remaining  in  contact  with  the  eye 
induce  chronic  conjunctivitis  ; this,  in  its  turn,  by  presenting  a 
rough  surface  to  the  cornea,  induces  changes  in  its  epithelial 
layers,  not  amounting  to  any  perceptible  opacity,  but  sufficient 
to  interfere  slightly  with  the  perfection  of  vision. 

If  the  disease  should  advance  to  its  second  stage,  destruction 
of  the  eyelashes  and  hypertrophy  of  the  free  margins  of  the  lids 
take  place,  in  consequence  of  the  long-continued  irritation  that 
has  been  going  on  there.  It  by  no  means  follows,  however,  that 
the  cilia  are  completely  destroyed  ; but  they  frequently  drop  out, 
the  bulbs  of  the  hairs  remaining,  and  from  them  distorted  mis- 
directed cilia  spring,  some  of  which,  turning  inwards,  produce 
trichiasis.  The  surface  of  the  skin  beneath  the  scabs  being  ul- 
cerated, and  discharging  a quantity  of  matter,  thick  crusts  form 
on  the  edges  of  the  red  and  hypertrophied  eyelids  : at  the  same 
time  the  Meibomian  glands  become  inflamed,  and  in  too  many 
cases  the  ducts  leading  from  them  ultimately  close,  the  disease 
is  then  incurable.  The  margins  of  the  lids  are  thickened,  and  the 
puncta  being  thus  everted,  and  often  closed,  the  tears  stream 
over  the  inner  corner  of  the  eye  : the  cornea  becomes  hazy,  and 
the  patient’s  state  is  miserable  in  the  extreme. 

Treatment. — The  treatment  of  tinea  tarsi  is  complicated  by 
two  unfavourable  circumstances  : the  first  is,  that  it  most  often 
occurs  among  children,  who  are  impatient  of  treatment ; and 
secondly,  they  generally  live  in  neglected,  dirty  habitations* 
being  the  offspring  of  unhealthy  parents. 

In  conjunction  with  constitutional  treatment,  comprising  the 
preparations  of  arsenic  and  iron  combined,  as  a rule,  with  cod- 
liver  oil,  local  remedies  are  most  useful.  In  the  first  instance, 
the  scabs  on  the  margins  of  the  lids  must  be  removed  by  a poul- 
tice, or  the  application  of  hot  fomentations  ; after  the  scabs  have 
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been  softened  they  may  be  detached  with  a rag  and  hot  water. 

Having  removed  the  scabs,  an  ointment  composed  of  half  a 
drachm  of  hyd.  oxid.  flav.  to  an  ounce  of  vaseline  should  be 
carefully  applied  along  the  margins  of  the  eyelids,  or  the  ung.  Apply  mer- 
hyd.  nitrico-oxidi  dil.  one  drachm,  cacao  butter  three  drachms,  ment. 
may  be  employed  in  the  same  way.  The  chief  point,  however, 
to  attend  to  is,  that  the  ointment  be  brought  in  contact  with  the 
diseased  surface  : if  simply  smeared  over  the  scabs,  the  medica- 
tions will  be  useless. 

In  more  confirmed  cases,  where  the  margins  of  the  lids  have  in  con- 
ulcerated,  the  lashes  should,  in  the  first  instance,  be  cut  off  close  cases'cu't  off 
to  their  roots,  and  the  scabs  removed  with  a pair  of  forceps  ; Clha- 
after  which,  a pencil  of  mitigated  nitrate  of  silver  should  be 
drawn  along  the  outer  edge  of  the  ulcerated  surface,  or  we  may 
paint  the  part  over  with  the  tincture  of  iodine ; or  a strong  solution 
of  nitrate  of  silver.  The  surgeon  must  of  course  make  these 
applications  himself,  and  subsequently  the  dilute  oxide  of  mer-  Apply  arg. 
cury  ointment  may  be  used  by  the  patient ; but  the  lids  will  iodinii. 
probably  have  to  be  painted  over  with  the  tincture  of  iodine 
twice  a week  for  some  time.  Great  care  will  be  required  to  keep 
the  parts  clean,  bathing  them  several  times  a day  in  a solution 
of  carbolic  acid,  one  part  in  100,  to  which  two  grains  to  the  ounce 
of  sulphate  of  alum  should  be  added. 

Dr.  Tilbury  Fox  recommends  carbolic  acid  dissolved  in  Carbolic 

oCiH 

glycerine  to  be  used  in  place  of  the  tincture  of  iodine.  I have 
found  this  acid  most  useful  in  cases  of  tinea  tarsi,  employed  as 
above  directed,  of  the  strength  of  one  part  to  five ; and  subse- 
quently, one  grain  of  carbolic  acid,  ten  of  acetate  of  lead,  and 
two  drachms  of  vaseline,  to  be  smeared  along  the  margin  of  the 
lid  with  a camel’s  hair  brush  night  and  morning. 

In  most  forms  of  chronic  tinea  (lippitudo)  little  can  be  done  Lippitudo 
to  alleviate  the  disease ; the  mischief  it  has  effected  being,  in  mcu 
fact,  irreparable.  We  may,  however,  remove  the  bulbs  of  the 
cilia,  and  thus  cure  the  trichiasis,  and  to  some  extent  the  con- 
sequent opacity  of  the  cornea.  The  carbolic-acid  lotion  will  be 
useful  to  relieve  the  ulcerative  process  ; but  the  thickened,  hair- 
less state  of  the  margins  of  the  lids  will  continue  in  spite  of  our 
best  efforts. 
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Pediculi. — Lice  occasionally  take  up  their  abode  among  the 
cilia,  their  ova  covering  the  eyelashes,  and  the  cilia  looking  as 
if  they  had  been  dusted  over  with  a black  powder.  These 
parasites  give  rise  to  the  most  intolerable  itching  of  the  part, 
the  patient  almost  tearing  the  cilia  out  by  their  roots  ; beyond 
the  irritation,  the  eye  appears  to  be  healthy.  On  looking  care- 
fully at  the  eyelashes  they  seem  to  be  covered  with  powder  or 
dust,  and  with  a lens  the  lice  may  be  distinctly  seen.  The 
treatment  to  be  adopted  is  to  wash  the  parts  well  with  warm 
water,  and  then  smear  the  palpebral  margin  and  cilia  with 
staphisagria,  and  if  this  fails,  with  the  blue  mercurial  ointment. 


CHAPTER  V. 


DISEASES  OF  THE  LACHRYMAL  PASSAGES. 


Displacement  and  Obstructions  of  the  Puncta  and  Canaliculi — 
Inflammation  of  the  Sac — Obstruction  of  the  Nasal  Duct — 
Defective  Secretion  of  Lachrymal  Gland — Epiphora — La- 
chrymal Cysts  and  Fistulce. 


Fig. 


Displacement  and  Obstruction  of  the  Puncta. — In 
the  healthy  eye,  the  lachrymal  puncta  are  in  contact  with  the 
eyeball,  and  cannot  therefore  be  seen  unless  the  eyelids  are 
everted.  When  the  eye  is  closed,  the  puncta  are  situated  in  the 
lacus  lachrymalis,  so  that  the  secretion  from  the  surface  of  the 
conjunctiva,  whether  the  person 
is  sleeping  or  waking,  can  al- 
ways drain  away  through  the 
puncta  into  the  canaliculi,  la- 
chrymal sac,  nasal  duct,  and  so 
down  into  the  nose  (Fig.  27). 

Any  cause  which  displaces  the 
puncta,  or  which  obstructs  the 
passage  of  the  tears  into  the 
nares,  gives  rise  to  an  accumu- 
lation of  the  lachrymal  secretion 
in  the  lacus  lachrymalis,  which  in  time  overflows,  and  running 
down  the  cheek,  causes  the  patient  considerable  inconvenience. 

Epiphora , or  a watery  eye,  is  thus  induced,  and  a tear  is  left 
constantly  in  front  of  the  cornea,  which,  by  interfering  with  the 
rays  of  light  in  their  passage  to  the  eye,  renders  it  necessary  for 
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the  patient  to  be  perpetually  wiping  his  eye  before  he  can  see 
clearly  ; and  lastly,  the  prolonged  contact  of  the  tears  with  the 
surface  of  the  eye  gives  rise  to  chronic  conjunctivitis  and  its 
consequences. 

Obstruction  of  the  lachrymal  puncta  may  be  either  partial  or 
complete — that  is,  one  or  both  the  puncta  may  be  closed,  giving 
rise  to  symptoms  such  as  I have  above  described. 

If  in  the  healthy  eye,  pressure  is  made  over  the  lachrymal 
sac,  a drop  of  fluid  may  be  seen  to  ooze  out  through  the  lachry- 
mal puncta.  Should  one  or  both  puncta  be  occluded,  fluid 
cannot  be  made  to  regurgitate  through  the  obstructed  orifice. 
Under  these  circumstances  also  we  shall  find  it  difficult  to  pass 
a probe  into  the  canaliculus. 

Treatment. — In  cases  of  congenital  deficiency  of  the  puncta, 
or  when  it  has  been  completely  closed  from  the  effects  of  a burn 
or  other  causes,  it  may  generally  be  detected  as  a small  depres- 
sion near  the  inner  extremity  of  the  palpebral  margin.  It  by  no 
means  follows  that  because  the  puncta  are  closed,  the  canali- 
culi  are  also  occluded  ; so  that,  in  some  instances  of  this  kind, 
all  that  is  necessary  is  to  evert  the  lid  ; a sharp-pointed  probe 
or  other  instrument  is  then  to  be  run  through  the  obstruction  in 
the  direction  of  the  canaliculus,  the  punctum  being  laid  open. 
If  a full-sized  lachrymal  probe  can  be  passed  through  the  canali- 
culus into  the  lachrymal  sac,  there  will  be  no  necessity  for  any 
further  treatment,  beyond  the  insertion  of  the  instrument  through 
the  incision  every  day,  for  four  or  five  days,  to  prevent  its  edges 
from  uniting. 

It  by  no  means  follows,  however,  that  the  puncta  are  always 
completely  occluded  ; but  they  may  be  so  contracted  that  it  is 
difficult  for  the  lachrymal  secretion  to  find  its  way  through  them 
in  sufficient  quantities  to  keep  the  corner  of  the  eye  free  from 
an  accumulation  of  fluid.  Under  these  circumstances,  a narrow 
beak-shaped  knife,  made  for  the  purpose,  may  be  passed  through 
the  punctum,  and  its  inner  and  upper  wall  incised,  and  subse- 
quently kept  dilated  as  above  described. 

Obstruction  of  the  Canaliculus  may  be  permanent  or 
spasmodic.  A permanent  stricture,  whether  partial  or  complete, 
will  give  rise  to  the  same  symptoms  as  occlusion  of  the  puncta. 


OBSTRUCTION  OF  PUNCTA. 


123 


and  for  the  most  part  it  arises  from  a similar  cause — namely, 
chronic  inflammation  of  the  mucous  membrane.  A foreign 
body,  as,  for  instance,  a cilium  or  calcareous  concretion,  occa- 
sionally closes  the  canal. 

Spasmodic  stricture  of  the  canaliculus  occurs  either  at  the  inner 
or  outer  opening  of  the  canal,  and  the  watery  eye  accompanying 
it  may  be  of  an  intermittent  character,  depending  on  relaxation 
at  one  time  and  spasm  at  another  of  the  constrictor  muscle. 
There  is  never  the  same  resistance  to  the  passage  of  an  instru- 
ment in  cases  of  this  kind  through  the  canaliculus  as  in  instances 
of  permanent  stricture. 

Treatment . — Unless  the  obstruction  is  of  some  standing, 
attempts  should  hardly  be  made  to  pass  an  instrument,  as  the 
stricture  may  arise  simply  from  congestion  of  the  lining  mem- 
brane of  the  canal,  and  astringents  will  cure  it ; whereas  the 
injudicious  use  of  a^probe,  by  wounding  the  mucous  membrane, 
may  cause  a permanent  obstruction.  On  the  other  hand,  if  the 
patient  has  complained  of  symptoms  of  occlusion  of  the  la- 
chrymal passage  for  some  two  or  three  months,  it  is  better,  under 
any  circumstances,  to  operate  at  once.  Old  standing  cases  of 
obstruction,  from  whatever  cause  they  [arise,  seldom  improve 
under  local  applications,  and  the  sooner  the  puncta  is  enlarged 
the  better. 


Causes. 
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An  assistant,  or  the  surgeon,  with  the  thumb  of  one  hand  1.  Ifincom- 
should  evert  and  draw  the  lids  outwards  ; a beak  or  probe- 
pointed  knife  must  be  run  through  the  puncta  and  a short  dis- 
distance  along  the  canaliculus,  so  as  to  lay  the  punctum  freely  open  the 
open.  The  edges  of  the  incision  should  subsequently  be  pre-  director, 
vented  from  uniting  by  passing  a probe  through  the  wound 
every  day  for  a week,  after  which  the  channel  will  remain  per-  Pass  a 
manently  open,  and  the  lachrymal  secretion  pass  through  it  into  piubc  dai*J* 
the  sac.  The  line  of  the  incision  should  be  directed  inwards, 
or  towards  the  e^e,  so  that  it  will  be  in  apposition  with  the  eye- 
ball, otherwise  the  tears  will  not  be  able  to  find  their  way  into 
the  canal  from  the  surface  of  the  lacus  lachrymalis.  It  is 
seldom  necessary  to  do  more  than  divide  the  punctum  and  the 
commencement  of  the  canal  leading  from  it. 

Supposing,  however,  we  should  meet  with  a case  in  which 
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stricture  of  the  canaliculus  is  both  complete  and  permanent,  so 
that  we  cannot  pass  even  the  finest  director  along  the  canalicu- 
lus into  the  sac,  it  is  evident  that  we  must  endeavour  to  effect 
another  passage  for  the  tears,  either  through  the  upper  canalicu- 
lus or  from  the  lacus  lachrymalis  into  the  sac,  behind  the  tendo- 
palpebrarum.  The  sac  having  been  punctured  from  this  latter 
direction,  the  opening  must  be  maintained  by  passing  a probe 
through  it  every  day,  so  as  to  form  a fistula  between  the  inner 
angle  of  the  eye  and  the  lachrymal  sac. 

Phlegmon  of  the  Lachrymal  Sac  is  attended  with  great 
pain,  and  often  gives  rise  to  fever  and  considerable  constitutional 
disturbance.  Phlegmon  of  the  sac  commences  as  a small,  hard, 
and  painiul  tumour,  situated  at  the  inner  angle  of  the  eye  ; as 
the  inflammation  advances,  the  skin  covering  the  sac  becomes 
tense  and  shining,  the  swelling  extending  to  the  cheek  and  eyelids, 
which  often  become  so  cedematous  that  it  is  impossible  to  open 
them.  Such  a case  may  resemble  one  of  purulent  conjunc- 
tivitis ; the  absence,  however,  of  a purulent  discharge  from  the 
eye,  and  the  excessively  painful  spot  at  its  inner  angle,  suffi- 
ciently indicate  the  nature  of  the  disease. 

If  the  inflammatory  action  runs  on  unchecked,  suppuration 
takes  place,  and  fluctuation  may  be  felt  over  the  region  of 
the  sac ; the  matter  points  outwards,  and  ultimately  dis- 
charges itself  through  an  opening  in  the  skin.  The  inflam- 
mation then  subsides,  and  the  parts  may  return  to  their  normal 
condition.  But  it  too  often  happens,  if  the  disease  is  allowed  to 
take  its  course,  that  it  terminates  in  fistula  lachrymalis.  This 
perhaps  closes,  and  an  abscess  again  forms,  so  that  gradually 
the  mucous  membrane  lining  the  sac  and  nasal  duct  is  destroyed, 
and  the  passage  of  tears  into  the  nose  is  permanently  closed. 

Occasionally  caries  or  necrosis  of  the  lachrymal  bone  follows 
as  a consequence  of  an  abscess  of  the  lachrymal  sac.  More 
frequently,  however,  complications  of  the  kind  are  only  met 
with  among  scrofulous  and  syphilitic  patients. 

Treatment. — In  the  early  stages  of  this  disease,  it  is  advisable 
to  paint  the  skin  over  the  inflamed  sac  with  a strong  solution 
of  nitrate  of  silver,  and  ice  or  cold  compresses  may  be  corr 
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stantly  applied  to  the  part.  If  suppuration  has  commenced,  we 
should  at  once  run  a probe-pointed  knife  through  the  punctum 
and  canaliculus  into  the  sac. 

If  the  abscess  cannot  be  opened  in  this  way,  the  lids  should  Open  ab- 

scgss  inter* 

be  separated  as  far  as  their  swollen  state  will  permit ; and  a naliy, 
knife  should  be  thrust  into  the  tear  sac,  the  point  of  the  instru- 
ment being  entered  in  the  depression  existing  between  the  com- 
missure of  the  lids  and  the  caruncle.  In  some  few  instances 
the  swelling  of  the  parts  is  so  great  that  it  is  almost  impossible 
to  open  the  abscess  by  either  of  the  methods  above  described, 
and  under  these  circumstances  it  is  necessary  to  make  an  inci- 
sion through  the  skin  directly  into  the  most  prominent  point  or  through 
of  the  abscess.  In  spite,  however,  of  all  our  care,  a fistula  may  c s 
form  between  the  sac  and  the  surface  of  the  skin,  through  which 
there  is  a constant  discharge  of  tears  : the  skin  around  the 
opening  becomes  thickened  and  excoriated,  and  from  con- 
traction of  the  integument  ectropium  may  supervene,  adding 
very  much  to  the  patient’s  discomfort. 

Fistula  Lachrymalis. — Fistula  of  the  lachrymal  sac  gene-  fistula 
rally  arises  from  inflammation  of  the  sac  and  subsequent  stric- 
ture  of  the  duct.  It  may  occur  from  injury  or  other  causes,  by  Causes, 
which  a communication  is  established  between  the  skin  and  the 
sac  ; it  is  often  kept  open  by  obstruction  of  the  nasal  duct,  the 
lachrymal  secretion  passing  through  the  puncta  and  out  through 
the  fistula,  instead  of  into  the  nose. 

Treatment. — The  first  and  most  obvious  aim  in  the  treatment  Treatment. 
is  to  open  the  normal  passage  for  the  tears  into  the  nose,  by 
dilating  the  nasal  duct.  This  was  formerly  done  by  passing 
a style * through  the  fistula  into  the  duct,  and  retaining  it  there;  The 
the  passage  after  a time  becomes  dilated,  and  the  fistula  heals,  •” 
But  the  difficulty  in  this  method  is  to  retain  the  style  in  the  duct ; 
and  although  various  ingenious  contrivances  have  been  invented 
tor  the  purpose,  they  do  not  appear  to  answer,  and  the  style  has  Now  little 

used. 


* A style  is  a small  piece  of  silver  wire,  about  one-twentieth  of  an 
inch  thick,  and  one  and  a half  inches  long,  having  a neck  bent  at  an 
obtuse  angle  with  the  shaft  of  the  instrument,  and  terminating  in  a 
head. 
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now  been  almost  abandoned.  In  place  of  it,  the  lachrymal  sac 
is  opened,  as  I have  before  described,  by  slitting  up  the  punctum 
and  canaliculus  and  gently  passing  the  blade  of  the  knife  through 
the  sac  along  the  nasal  duct  down  into  the  nares. 

If  the  surgeon  is  thoroughly  acquainted  with  the  anatomical 
relations  of  these  parts,  he  will  have  but  little  difficulty  in  passing 
a lachrymal  probe  through  the  sac  into  the  nasal  duct.  The  lid 
should  be  everted,  and  by  stretching  the  canal,  as  before  indi- 
cated in  the  operation  for  stricture,  u e avoid  the  risk  of  forcing 
a fold  of  the  mucous  membrane  before  the  point  of  the  probe, 
which  would  prevent  the  instrument  from  entering  the  nasal  sac. 
The  probe  is  then  passed  horizontally  along  the  opened  canalicu- 
lus until  its  extremity  reaches  the  inner  bony  wall  of  the  sac.  The 
direction  of  the  instrument  is  then  turned  vertically,  as  shown  in 
Fig.  28,  and  gently  passed  down  through  the  sac,  its  point  being 
then  directed  a little  outwards  and  forwards,  it  passes  into  the 
nasal  duct  and  so  reaches  the  nose. 

If  the  probe  is  arrested  at  the 
point  where  the  canals  coalesce, 
and  join  the  sac,  the  fact  may  be 
known  by  noticing  that  the  skin 
near  the  tendo-oculi  is  moved  when 
the  probe  is  moved  and  an  elastic 
resistance  is  experienced  ; whereas, 
if  the  probe  has  entered  the  sac,  it 
reaches  the  inner  bony  wall,  and  the 
skin  is  motionless.*  If  we  find  an 
obstruction  of  this  kind  preventing 
the  probe  from  entering  the  duct, 
the  instrument  must  be  withdrawn, 
or  its  point  turned  in  different  direc- 
tions until  the  probe  enters  the 
duct  ; but  this  is  hardly  likely  to  be 
the  case  if  the  blade  of  the  knife  has  previously  passed  along 
the  canal. 


* Mr.  Bowman  on  Lachrymal  Obstruction  : Ophthalmic  Hospital 
Reports , vol.  i.  p.  16. 
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The  size  of  the  probe  to  be  employed  will  vary  with  the 
nature  and  extent  of  the  obstruction  it  has  to  overcome.  As 
soon  as  the  end  of  the  probe  touches  the  mucous  membrane 
of  the  nose,  the  patient  feels  it  there,  so  that  there  can  be  no 
mistake  as  to  the  passage  of  the  instrument.  I need  hardly  Using  great 

....  . , , caution. 

remark  that  it  is  necessary  to  handle  the  instrument  lightly 
when  endeavouring  to  pass  it  through  a stricture  in  the  nasal 
canal,  otherwise  we  are  likely  to  lacerate  the  mucous  membrane, 
or,  it  may  be,  run  the  probe  through  the  bony  wall  of  the  canal. 

In  the  case  of  stricture  of  the  sac  or  nasal  duct,  complicated 
with  a lachrymal  fistula,  the  probe  should,  if  possible,  be  passed 
for  a time  through  the  duct  about  twice  a week.  The  natural 
passage  of  the  tears  being  thus  restored,  the  fistula  will  pro- 
bably heal  of  itself. 

It  often  happens,  however,  that  our  efforts  to  restore  the 
natural  channel  for  the  tears  are  ineffectual,  and  consequently 
the  fistula  remains  open,  to  the  great  annoyance  of  the  patient. 

To  remedy  this  state  of  things,  three  methods  of  procedure  are 
open  to  the  surgeon — 1st,  the  introduction  of  a style  ; 2nd,  the 
obliteration  of  the  lachrymal  sac;  and  3rd,  removal  of  the 
lachrymal  gland. 

1.  I have  already  spoken  of  the  style ; if  the  surgeon  deter-  x.  The 
mines  to  employ  it,  the  following  is  the  method  of  doing  so.*  style* 
Should  the  fistula  not  be  in  such  a position  as  to  enable  us  to 
pass  a probe  through  it  into  the  nasal  duct,  it  must  be  slit  up  so  How  used, 
as  to  allow  of  this  being  done.  We  may  then  pass  an  ordinary 
lachrymal  probe  through  the  duct  into  the  nares.  The  style 
may  subsequently  be  introduced,  and  allowed  to  remain  in  the 
duct  for  two  or  three  days,  when  it  must  be  withdrawn,  cleansed, 
and  returned  into  the  duct.  In  the  course  of  time  the  canal 
becomes  enlarged,  and  in  the  interim  the  tears  find  their  way 
down  into  the  nose  along  the  sides  of  the  style. 

The  cure,  however,  is  a tedious  one  ; and  after  all,  when  the  Objections 
style  is  permanently  removed,  the  duct  is  very  apt  to  contract to  styles' 
again.  But  independently  of  the  chances  of  a relapse,  the 
irritation  caused  by  the  style  is  often  so  great,  that  people 


* “ Maladies  de's  Yeux,”  par  L.  A.  Desmarres,  tom.  i.  p.  369. 
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cannot  possibly  wear  it ; and  lastly,  it  is  apt  to  slip  from  its 
position,  and  the  patient  cannot  return  it  into  the  nasal  duct. 
Consequently,  the  method  of  treating  a fistula  by  means  of  a 
style  is  not  a promising  one. 

2.  Obliteration  of  the  lachrymal  sac,  in  cases  of  fistula,  has 
been  advocated  by  Dr.  Manfridi,*  of  Turin. 

The  lachrymal  sac  must  be  laid  completely  open,  and,  if 
necessary,  the  tendon  of  the  orbicularis  cut  through  to  expose 
the  superior  end  of  the  sac.  Manfridi  then  introduces  a speculum 
into  the  wound,  and  the  sac  is  to  be  carefully  cleansed  of  blood 
and  matter  ; after  which  its  entire  surface  is  to  be  smeared  over 
with  chloride  of  antimony.  A piece  of  dry  lint  is  to  be  placed 
in  the  cavity,  over  which  poultices  may  be  applied,  our  objects 
being  “ the  total  destruction  and  extrusion  of  the  sac,  without 
which  we  cannot  hope  for  a complete  and  permanent  result.” 
After  the  destruction  and  enucleation  of  the  sac  in  this  wav,  “ a 
channel  of  communication  sometimes  still  exists  between  the 
lachrymal  conduits  and  the  nasal  canal.” 

Mr.  Windsor,  of  Manchester,  prefers,  after  completely  laying 
open  the  lachrymal  sac,  to  fill  it  with  dry  lint,  allowing  the  lint 
to  remain  in  the  sac  for  two  days.  It  is  then  removed,  and  the 
walls  of  the  sac  having  been  thoroughly  cleansed,  the  cavity  is 
to  be  filled  with  lint  soaked  in  the  chloride  of  zinc  paste,  which 
should  be  allowed  to  remain  in  the  sac  for  two  hours.  The  lint 
may  then  be  removed,  and  water-dressing  applied.  The  sac 
sloughs,  and  comes  away  in  the  course  of  a few  days,  and  the 
wound  rapidly  heals. 

3.  Lastly,  removal  of  the  lachrymal  gland,  for  the  cure  of  a 
fistula  of  the  lachrymal  sac,  has  been  practised. 

Chronic  Inflammation  of  the  Lachrymal  Sac  is  a 
common  form  of  disease.  It  usually  commences  with  subacute 
inflammation  of  the  lining  membrane  ; but  the  irritation  extend- 
ing: to  the  mucous  membrane  of  the  canaliculus  and  nasal  duct 
these  passages  become  swollen  and  obstructed,  and  the  sac  is 
slightly  distended  in  consequence  of  the  accumulation  of  mucus 


* Ophthalmic  Review,  vol.  ii.  p.  418. 
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within  it.  Under  these  circumstances,  if  pressure  be  made  over 
the  sac,  a whitish,  glairy  fluid  may  generally  be  forced  through 
the  puncta.  The  lachrymal  secretion  cannot  pass  through  its  Lachry- 
natural  channel,  and  accumulating  in  the  inner  corner  of  the  matlon‘ 
eye,  it  runs  down  over  the  cheek,  giving  the  patient  constant 
annoyance ; he  seldom  complains  of  pain  in  the  part,  but  is  No  pain, 
occasionally  troubled  with  an  itching  sensation,  in  the  region  of 
the  sac. 

Chronic  inflammation  of  this  kind  may  exist  for  months,  without 
either  increasing  or  receding  ; but  at  any  time  acute  inflamma-  Abscess 
tion  may  supervene,  and  an  abscess  of  the  sac  and  fistula  result.  nuay  fon"' 

Treatment. — It  is  advisable,  as  soon  as  possible,  to  open  the  Treatment. 
sac  by  slitting  up  the  lower  punctum  and  canaliculus,  and  to  Open  the 
run  the  knife  down  through  the  nasal  duct  ; subsequently  sac‘ 
the  edges  of  the  wound  should  be  kept  apart  till  they  have 
healed,  so  as  to  establish  a permanent  opening  into  the  sac, 
and  a lachrymal  probe  will  have  to  be  passed,  to  keep  up  a 
free  communication  into  the  nares.  The  patient  should  make 
pressure  with  his  finger  over  the  inner  corner  of  the  eye  three  or  Keep  it 
four  times  a day,  so  as  to  empty  the  sac.  The  recovery  is  expe-  empty' 
dited  by  syringing  out  the  sac  once  a day  with  an  astringent 
lotion  (two  grains  of  alum  to  an  ounce  of  water),  after  having 
pressed  out  the  contents  of  the  sac  ; the  lotion  may  be  injected  inject  astrin- 
with  an  Anel’s  syringe.  It  is  advisable  to  continue  this  appli-  sentlotlons- 
cation  for  some  time  after  all  symptoms  of  the  inflammatory 
action  have  disappeared. 

Mucocele  consists  in  an  accumulation  in  the  lachrymal  sac  Mucocele. 
of  its  normal  secretion,  the  nasal  duct  being  almost  always 
occluded,  and  in  the  majority  of  cases  there  is  also  more  or  less 
obstruction  in  the  canaliculi,  a watery  eye  results,  and  the  sac 
becoming  distended,  a small  tumour  forms  at  the  inner  angle  of  Mucus 
the  eye,  its  size  varying  from  that  of  a split  pea  to  a pigeon’s  instc  S 
egg.  The  patient  complains  of  little  or  no  pain  in  the  part,  and 
the  skin  over  the  sac  is  not  inflamed.  During  the  early  stages 
of  the  disease  fluctuation  may  be  felt  in  the  sac,  but  as  it  becomes  Forms 
more  distended  and  tense,  it  might  be  mistaken  for  a fibrous  aum™u 
growth  : the  canaliculi  and  nasal  duct  being  occluded  to  a 
greater  or  less  extent,  it  generally  requires  firm  pressure  to  be 
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made  over  ihe  mucocele  before  its  glairy  contents  can  be  forced 
out  through  the  puncta. 

Treatment. — The  sac  having  been  opened  through  the  canali- 
culus, it  will  then  be  necessary  to  dilate  the  obstruction  in  the 
nasal  duct  as  I have  already  described  ; for  it  must  be  remem- 
bered that  both  the  upper  and  lower  openings  into  the  sac  are 
for  the  most  part  closed  in  cases  of  mucocele.  These  obstruc- 
tions having  both  been  overcome,  we  may  hope  to  restore  the 
passage  of  the  tears  into  the  nose,  and  thus  effectually  cure  the 
disease. 

Polypi  and  Concretions  in  the  Sac.— A polypus  has  been 
known  to  grow  from  the  lining  membrane  of  the  lachrymal  sac. 
Calcareous  concretions  also  may  form  in  it,  obstructing  the  pas- 
sage of  the  tears  into  the  nose.  A polypus  in  this  situation  is  a 
very  rare  form  of  disease  ; it  induces  symptoms  similar  to  those 
of  mucocele,  but  the  tumour  feels  less  elastic  to  the  touch,  and 
no  fluctuation  can  be  felt  in  it.  If  there  is  any  doubt  on  the 
subject,  a grooved  needle  may  be  run  into  the  tumour  and  its 
character  ascertained  with  certainty. 

The  nature  of  the  obstruction,  if  arising  from  calcareous 
matter,  may  be  at  once  ascertained  by  passing  a probe  into  the 
sac  ; the  contact  of  the  instrument  with  the  sandy  particles, 
accumulated  either  there  or  in  the  canaliculus,  cannot  be  mis- 
taken for  any  other  condition  of  the  parts. 

In  cases  of  this  kind  the  canaliculus  and  sac  must  be  laid 
open,  and  the  calcareous  matter  turned  out  of  them.  The  same 
remark  applies  to  the  treatment  of  a polypus  ; but  in  this  case 
the  tissues  covering  the  sac  must  be  divided,  and  the  polypus 
carefully  removed,  together  with  its  peduncle,  otherwise  it  will 
certainly  grow  again. 

Obstruction  of  the  Nasal  Duct. — The  nasal  duct  some- 
times becomes  partially,  or  it  may  be  wholly  obliterated,  most 
commonly  from  chronic  inflammation  and  thickening  of  the 
lining  membrane  ; but  it  may  be  from  periostitis,  or  disease  of 
the  bones  forming  the  walls  of  the  lachrymal  duct. 

The  symptoms  caused  by  obstruction  of  the  duct  are,  dryness 
of  the  corresponding  nostril,  the  formation  of  a slight  painless 
and  elastic  swelling  in  the  position  of  the  lachrymal  sac,  and  a 
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constant  overflow  of  tears  from  the  eye.  By  pressure  over  the  Lachryma- 
region  of  the  sac,  we  may  determine  whether  the  obstruction  is  tlon‘ 
in  the  nasal  duct,  or  between  the  puncta  and  the  sac  ; if  the 
latter,  there  will  be  no  regurgitation  of  muco-purulent  fluid 
through  the  puncta ; but  if  the  stricture  be  in  the  nasal  duct, 
though  the  symptoms  above  enumerated  exist,  the  lachrymal  Regurgita- 

: V . . , . . tionby 

secretion  will  find  its  way  into  the  sac,  and  on  pressure  being  puncta. 
made  over  it,  a drop  of  fluid  will  ooze  through  the  puncta.  If 
the  stricture  is  not  complete,  some  of  the  secretion  may  find  its 
way  down  into  the  nose. 

The  Treatment  of  stricture  of  the  nasal  duct  has  already  been  Treatment. 
described,  page  128.  Should  the  obstruction  be  a bony  one, 
which  is  very  rare  indeed,  compared  with  the  number  of  cases 
that  occur  from  thickening  of  the  mucous  membrane,  we  are 
not  likely  to  cure  it  with  the  probe  ; it  might  then  possibly  be 
necessary  to  destroy  the  lachrymal  sac,  and  perhaps  to  remove  Destroy  the 
the  lachrymal  gland,  though  I have  never  had  to  perform  an  ‘ 
operation  of  the  kind  for  cases  of  this  description. 

Inflammation  of  the  Internal  Angle  of  the  Eye. — inflamma- 
An  abscess  in  this  situation  may  lead  to  the  erroneous  supposi-  thTanglf. 
tion  that  the  sac  itself  is  involved  in  the  mischief.  That  such  2,F  THE 

iL  YE, 

cases  occur  is  certain,  for  we  see  abscesses  form  and  burst  in  simulates 
this  situation  without  the  lachrymal  apparatus  being  in  any  way  the  sac. 
compromised.  In  instances  of  this  description,  the  abscess 
comes  on  without  any  symptoms  of  previous  disease  of  the 
lachrymal  sac  ; the  inflammation  sets  in  suddenly,  and  is  not 
uncommonly  attended  with  erysipelas,  especially  if  the  patient  Often  ery- 
is  in  a weak  state  of  health.  The  eyelids  become  much  swollen,  slPelat0Us. 
and  lachrymation  may  exist  from  pressure  of  the  abscess  on  the 
lachrymal  sac.  After  a few  days  suppuration  occurs,  and  the 
abscess  points  ; a small  quantity  of  pus  escapes,  and  in  a short 
time  all  traces  of  the  disease  disappear. 

Treatment. — In  the  early  stages  of  the  disease  we  may  paint  Treatment. 
the  skin  over  the  sac  with  a strong  solution  of  nitrate  of  silver.  Arg.  nit. 
Subsequently,  if  suppuration  has  taken  place,  the  abscess  must 
be  opened  and  poultices  or  water-dressing  applied.  The  Poultices, 
wound  heals,  and  the  parts  speedily  return  to  their  normal 
condition. 
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CHAPTER  VI. 

DISEASES  OF  THE  SCLEROTIC. 

Hyperannia — Episcleritis — Ulceration — Sclero-chcroiditis 
anterior — Wounds  and  Injuries — Tumours. 

Hyper/EMIA  of  the  Sclerotic. — When  describing  the  ana- 
tomy of  the  eye,  p.  4,  I mentioned  that  the  conjunctiva  is 
supplied  with  a superficial  and  deep  set  of  vessels,  and  that 
these  form  a ring  of  anastomosis  round  the  circumference  of 
the  cornea,  from  which  vessels  are  given  off,  which  perforate  the 
sclerotic  and  anastomose  with  those  of  the  iris  and  choroid. 
This  latter  set  of  vessels  is  known  as  the  “ sclerotic  zone  of 
vessels,”  or  “ the  arthritic  ring  which  is  situated  in  the  sub- 
conjunctival tissue  ; it  is  frequently  made  apparent  by  conges- 
tion, when  the  circulation  in  the  internal  structures  of  the  eye  is 
deranged,  and  so  it  becomes  an  indication  of  the  vascular  con- 
dition of  the  intra-ocular  circulation  (see  Fig.  2,  Plate  1). 
Unless,  however,  in  diseases  of  the  cornea,  iris,  or  choroid,  the 
congested  “ sclerotic  zone”  is  seldom  seen  : if,  therefore,  we  are 
to  consider  the  appearance  of  the  “arthritic  ring”  as  an  indica- 
tion of  hyperaemia  of  the  sclerotic,  we  must  admit  that  the  latter 
pathological  condition  is  but  rarely  observed  in  practice,  except 
as  a complication  of  alterations  in  the  neighbouring  structures. 


* The  term,  arthritic  ring,”  has  been  applied  by  some  pathologists 
to  a narrow  white  ring  sometimes  seen  between  the  cornea  and  the 
vascular  zone,  and  which  was  formerly  supposed  to  be  characteristic  of 
rheumatic  or  “ arthritic”  inflammation.  This  is,  however,  not  the  case, 
nor  has  the  appearance  any  diagnostic  value. 
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Episcleritis. — We  occasionally  meet  with  cases,  especially  episcleki- 
among  adult  females,  in  which  parenchymatous  formations  of  a Ils' 
limited  character  take  their  rise  in  the  sclerotic.  A patient  Raised  and 
affected  in  this  way  presents  himself  to  us  with  a dusky-red  or  sclerotic.0'1 
dull  purple  bulging  of  the  sclerotic,  probably  as  large  as  a split 
pea  or  bean,  usually  situated  on  the  inner  or  outer  side  of  the 
globe,  near  the  insertion  of  one  of  the  recti  muscles.  There  is 
generally  some  slight  conjunctivitis  over  and  around  this  little 
nodule  in  the  sclerotic.  The  patient  seldom  complains  of  pain  No  Pain* 
or  inconvenience  beyond  a slight  stiffness  in  the  movements  of 
the  eyeball ; nevertheless,  in  some  cases,  especially  those 
subject  to  rheumatism,  the  patient  complains  of  intense  neural- 
gic pains  extending  from  the  affected  eye  over  the  side  of  the 
temple,  with  considerable  photophobia.  The  protuberance  feels 
hard,  precisely  as  if  a small  fibrous  tumour  were  growing  from 
the  sclerotic  ; the  part  is  vascular,  but  the  rest  of  the  eye  may 
be  perfectly  healthy  ; the  injected  conjunctiva  can  be  moved 
over  the  upraised  sclerotic. 

Some  of  these  cases  may  be  traced  to  a syphilitic  taint,  the 
hypergenetic  process  in  the  sclerotic  resulting  in  the  formation 
of  a gummy  tumour  of  small  size,  pursuing  the  same  course  as  “Gummy'’ 

# # ^ c 1*1  t cr 

similar  growths  do  in  other  parts  of  the  body,  and  under  these 
circumstances  the  growth  in  the  sclerotic  is  likely  to  recur  after 
it  has  disappeared  for  a time. 

The  progress  of  episcleritis  is  very  slow,  often  lasting  for  Progress 
several  months  ; but  it  has  a natural  tendency  to  recovery,  and 
will  in  time  entirely  disappear  ; but  if  of  syphilitic  origin  it  may 
degenerate  into  an  ulcer,  unless  properly  treated. 

It  sometimes  happens  that  inflammation  and  infiltration  of  Sdero- 
the  sclerotic  occurs  near  the  margin  of  the  cornea  or  in  the  ^filtration, 
ciliary  zone.  There  is  a slight  bulging  of  the  sclerotic,  which  is 
of  a violet  tinge,  and  having  enlarged  conjunctival  vessels  over 
it.  Extending  from  the  inflamed  area  cloudy  opacity  and  often 
ulceration  of  the  cornea  occurs.  The  disease  is  very  apt  to 
recur,  and  with  each  fresh  attack  more  of  the  cornea  becomes 
involved ; the  iris  also  is  implicated,  and  in  most  cases  the 
diseased  sclerotic  yields  to  the  intra-ocular  pressure,  and  a 
staphyloma  is  the  result. 
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Treatment. — The  eye  should  be  kept  at  rest  with  a pad  and 
bandage,  and,  as  a rule,  iodide  and  bromide  of  potassium  com- 
bined with  bichloride  of  mercury,  will  hasten  the  removal  of 
these  parenchymatous  growths.  A solution  of  eserine  applied 
twice  a day  to  the  surface  of  the  conjunctiva  is  often  useful  in 
these  cases. 

Ulceration  of  the  Sclerotic. — Mr.  Bowman  has  de- 
scribed a peculiar  form  of  this  affection  as  “ small,  intractable 
ulcers  of  the  sclerotic,”*  and  I have  lately  met  with  a case  of 
this  kind.  The  patient  was  in  bad  health,  the  ulcers  occurred 
in  succession  in  both  eyes,  and  were  situated  near  the  cornea  ; 
they  looked  as  though  a small  piece  of  the  sclerotic  had  been 
punched  out ; and  in  the  right  eye  they  extended  so  deeply  into 
the  sclerotic,  that  ultimately  it  was  perforated.  The  disease 
was  of  a most  obstinate  nature,  and  the  patient  suffered  con- 
siderably from  pain  in  the  eyes,  intolerance  of  light,  and  profuse 
lachrymation.  In  addition  to  these  doubtful  cases  of  syphilis, 
gummatous  ulcerations  of  the  sclerotic  are  occasionally  met 
with. 

Anterior  Staphyloma  of  the  Sclerotic,  or  Sclero- 
Choroiditis  Anterior. — By  this  term  is  understood  a bulging 
outwards  of  a limited  portion  of  the  sclerotic,  either  close  to  the 
junction  of  the  cornea,  over  the  ciliary  region,  or  near  the 
equator  of  the  globe.  A staphyloma  is  said  to  be  “ partial,” 
when  only  a portion  of  the  sclerotic  between  the  cornea  and 
equator  of  the  eye  is  involved  ; it  is  “ complete”  when  the  whole 
circumference  of  the  globe  is  involved,  the  diseased  action  being 
in  the  majority  of  cases  confined  to  the  region  of  the  ciliary 
body.  In  the  complete  form  of  anterior  staphyloma,  the  sclerotic 
Is  extensively  degenerated,  and  yields  before  the  intra-ocular 
tension. 

Anterior  staphyloma  of  the  sclerotic  may  arise  : — ist,  From 
degenerative  changes,  the  result  of  iritis  involving  the  vessels 
and  fibrous  tissue  of  Fontana's  space  (p.  8).  2nd,  From  in- 


* Bowman,  “Parts  concerned  in  Operations  on  the  Eye,”  Appendix, 
p.  109. 
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flammation  of  the  ciliary  body  and  iris.  In  this  case  the  sclerotic 
in  the  immediate  vicinity  not  only  suffers  directly  from  the 
effects  of  inflammation,  but  also  from  faulty  nutritive  changes 
and  secondary  degeneration,  in  consequence  of  the  disease  of 
the  ciliary  body.  3rd,  A staphyloma  may  arise  from  the  effects 
of  an  incised  wound  over  the  region  of  the  ciliary  body  or 
choroid. 

1 . In  the  first  class  of  cases  the  conditions  leading  to  a staphy- 
loma are  gradually  established,  commencing  with  disease  of  the 
iris  and  fatty  degeneration  of  the  tissues  at  the  line  of  junction  Vascular 
of  the  cornea  and  sclerotic. 

The  sclerotic  is  largely  dependent  upon  the  vessels  of  the 
choroid,  ciliary  body  and  iris  for  its  nourishment ; and  so  in- 
flammatory changes  lead  not  only  to  atrophy  of  the  diseased 
tissues  but  to  secondary  changes  in  the 
sclerotic,  which  is  no  longer  able  to  resist 
the  intra-ocular  pressure,  and  bulging  out- 
wards, forms  a staphyloma  (Fig.  29). 

The  size  of  the  protuberance  depends 
upon  the  extent  of  the  degenerative 
changes  that  have  taken  place. 

A staphyloma  of  the  sclerotic  thus  formed  is  generally  of  a 
dark  bluish  colour,  often  almost  black,  on  account  of  the  pig- 
ment cells  of  the  ciliary  body  having  become  intimately  attached 
to  its  inner  surface,  and  their  colour  being  seen  through  the 
attenuated  sclerotic.  This  form  of  disease  often  makes  but 
slow  progress,  and  may  become  stationary ; but  if  irritation  Progress 
and  congestion  are  excited  in  the  neighbouring  structures,  the  arrested, 
parts  already  prone  to  disease  undergo  further  changes,  and  a 
large  staphyloma  results.  In  this  case  the  nutrition  of  the 
vitreous  and  lens  is  apt  to  suffer,  the  former  becoming  fluid 
and  flocculent,  the  latter  more  or  less  opaque,  so  as  greatly  to 
interfere  with  the  perfection  of  vision. 

2.  In  instances  of  anterior  staphyloma  of  the  sclerotic  origi- 
nating in  inflammation  of  the  ciliary  body,  precisely  the  same 
pathological  changes  ensue  as  in  the  previous  variety.  The 

early  symptoms,  however,  are  those  of  irido-cyclitis  ; the  con-  as 
gested  sclerotic  zone  of  vessels  exists,  indicating  abnormalities  cyciitis. 
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in  the  intra-ocular  circulation ; there  is  pain  in  the  eye,  increased 
on  pressure  over  the  inflamed  ciliary  body,  and  intolerance  of 
light ; haziness  of  vision  from  opacity  of  the  vitreous  follows  ; 
and  there  is  marked  increase  of  tension  of  the  eyeball.  The 
symptoms  often  run  a subacute  course  ; but  from  effusion  taking 
place  into  the  part,  the  ciliary  body  is  apt  to  be  torn  away  from 
the  sclerotic  ; or  from  damage  done  to  its  vessels  during  the 
inflammation,  degenerative  changes  progress  rapidly  in  the 
latter  structure,  and,  as  I have  above  described,  it  yields 
to  the  intra-ocular  pressure,  and  a staphyloma  occurs.  This 
bulging  of  the  sclerotic  may  be  of  very  considerable  size,  so 
much  so  as  ultimately  to  project  forwards  between  the  eyelids 
and  impede  their  movements,  or  even  prevent  their  closing. 
In  instances  of  this  kind  the  retina  becomes  detached,  and  the 
eye  totally  destroyed.  On  the  other  hand,  if  the  staphyloma 
does  hot  reach  any  very  considerable  size,  and  a sufficient 
quantity  of  healthy  choroid  is  left  to  supply  nourishment  to  the 
vitreous  and  lens,  the  patient  may  retain  a fair  amount  of 
vision  for  a time  ; but  in  too  many  cases  of  this  description  ex- 
acerbations of  the  disease  occur,  ending  in  destruction  of  the 
eye. 

3.  In  instances  of  wounds  of  the  sclerotic  over  the  ciliary  region 
a hernia  of  a portion  of  the  ciliary  body  may  take  place  through 
the  incision,  and  unless  the  case  is  speedily  brought  under  treat- 
ment, the  intra-ocular  pressure  not  only  forces  the  edges  of  the 
wound  apart,  but  protrudes  more  of  the  ciliary  body  through  it. 
This  extruded  portion  becomes  in  the  course  of  time  covered 
by  fibrous  tissue,  so  that  a staphyloma  is  formed,  the  inner  sur- 
face of  which  is  lined  by  the  remains  of  the  ciliary  body  or 
choroid,  according  to  the  position  of  the  original  wound.  In 
consequence  of  the  irritation  and  stretching  to  which  the  parts 
are  exposed,  subacute  inflammation  is  established,  and  progres- 
sive degenerative  changes  set  in  ; more  of  the  sclerotic  may, 
in  this  way,  be  involved,  until  at  last  a large  staphyloma  is 
formed. 

In  instances  of  this  description,  unfortunately,  the  damage  is 
not  confined  to  one  eye — the  irritation  is  too  frequently  pro- 
pagated from  the  injured  eye  to  the  sound  one,  and  unless  the 
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source  of  irritation  is  speedily  removed,  the  patient  will  lose  his 
sight  altogether. 

From  whatever  cause  a staphyloma  of  the  sclerotic  may  arise, 
it  follows,  if  the  protrusion  be  a large  one,  surrounding  perhaps 
the  whole  or  a greater  part  of  the  circumference  of  the  eye,  that 
extensive  changes  occur  within  the  globe.  We  must  bear  in 
mind  the  fact  that  staphylomas  involving  the  sclerotic  round  the 
margin  of  the  cornea  implicate  the  spaces  of  Fontana,  which  is  Deep-seated 
the  chief  region  of  filtration  of  the  intra-ocular  fluids ; hence,  we  chanseb‘ 
notice  in  cases  of  this  kind  that  the  iris  becomes  altered  in  colour, 
the  lens  often  opaque,  the  vitreous  degenerated.  In  fact,  glauco- 
matous changes  occur,  and  in  many  cases  the  eye  thus  affected 
becomes  completely  disorganized ; on  the  other  hand,  staphy- 
lomas posterior  to  the  ciliary  region  (if  the  consequence  of  a 
limited  choroiditis)  are  less  likely  to  lead  to  destructive  changes 
in  the  eye  than  those  which  implicate  the  spaces  of  Fontana. 

Treatment. — In  the  degenerative  form  of  anterior  staphyloma  Treatment. 
of  the  sclerotic,  but  little  can  be  done  to  cure  the  disease.  Much 
may  be  effected,  however,  in  the  way  of  preserving  the  eye  from 
further  damage,  by  warning  the  patient  of  the  danger  he  runs  Rest  and 
from  over-exerting  it,  and  of  the  necessity  there  is  for  protecting  it  £y°tcCt  the 
from  external  injury  and  from  the  glare  of  the  sun,  and,  in  fact, 
of  taking  all  possible  care  of  the  diseased  organ.  If  the  affection  Subdue 
depends  upon  inflammatory  changes,  our  treatment  must  be 
mainly  directed  towards  the  mitigation  of  the  primary  cause 
of  the  disease ; and  as  a means  to  this  end  we  shall  probably 
resort,  among  other  measures,  to  paracentesis  or  iridectomy  ; but 
for  further  details  on  this  subject  I would  refer  to  the  chapter  on 
irido-cyclitis.  If,  in  instances  of  this  description,  the  staphyloma 
is  of  considerable  size,  and  the  sight  of  the  eye  destroyed,  there  ^*^issi0n  > 
can  be  no  two  opinions  as  to  the  propriety  of  excising  the  expedient, 
diseased  globe. 

In  the  third  class  of  cases  of  staphyloma  of  the  sclerotic  if  trau- 
resulting  from  an  incised  wound,  whether  of  recent  origin  or 
otherwise,  if  the  patient’s  sight  is  much  impaired,  the  sooner  ex- 
cision of  the  eyeball  is  performed  the  better.  Sympathetic  irido-  Sympa- 
choroiditis,  as  I have  elsewhere  explained,  is  a most  insidious  choroiditis, 
and  dangerous  form  of  disease,  and  is  what  we  have  most  reason 
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to  fear  in  cases  of  sclero-choroiditis  arising  from  wounds  of  the 
sclerotic.  I have  no  hesitation,  therefore,  in  saying  that,  even 
supposing  the  sight  of  the  injured  eye  is  partially  retained,  but 
the  vision  of  the  sound  eye  gradually  becomes  impaired,  or 
symptoms  of  irritation  in  the  iris  or  deeper  structures  make 
their  appearance,  extirpation  of  the  injured  organ  must  be  in- 
sisted on  at  once  ; any  delay,  under  these  circumstances,  may 
end  in  total  loss  of  sight  in  both  eyes.  On  the  other  hand,  by 
removing  the  diseased  eye  before  sympathetic  irritation  has 
been  excited,  we  may  reasonably  hope  to  prevent  the  sound  eye 
becoming  blind. 

Wounds  of  the  Sclerotic. — Incised  wounds  of  the  scle- 
rotic are  not  uncommon.  An  injury  of  the  kind  is  apt  to  be  com- 
plicated with  prolapse  of  the  choroid  or  ciliary  body  into  the 
wound.  The  retina,  under  these  circumstances,  is  generally 
torn  through,  and  a portion  of  the  vitreous  escapes ; the  pro- 
lapsed structures  get  entangled  in  the  wound,  and  as  the  latter 
cicatrizes  and  contract,  sympathetic  irido-choroiditis  is  estab- 
lished in  the  other  eye,  necessitating  the  removal  of  the 
wounded  eyeball. 

Rupture  of  the  Sclerotic  may  occur  from  a direct 
blow  on  the  eye,  inflicted  with  a blunt  instrument,  the  closed 
fist,  or  from  a fall.  In  cases  of  this  description,  the  sclerotic 
is  most  commonly  burst  open  at  its  upper  or  inner  part,  near  the 
margin  of  the  cornea,  or  between  the  cornea  and  the  insertion 
of  the  recti  muscles.  / 

A blow  on  the  eye,  sufficiently  severe  to  rupture  the  sclerotic, 
necessarily  affects  the  other  structures  contained  in  the  eye- 
ball, and  at  the  instant  when  the  sclerotic  is  ruptured,  the 
lens  is  usually  forced  out  through  the  wound,  dragging  the 
iris,  and  often  a portion  of  the  choroid,  away  with  it.  The 
vitreous  may  also  escape,  and,  in  fact,  the  eye  too  often 
collapses,  and  is  totally  lost.  In  less  severe  cases  the  retina 
may  be  detached  from  the  effects  of  the  concussion,  or  from  the 
bursting  of  some  of  the  choroidal  vessels,  and  the  haemorrhage 
which  then  takes  place  behind  it.  Under  these  circumstances, 
the  anterior  and  vitreous  chambers  become  filled  with  blood. 
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and  it  will  be  impossible  to  ascertain  exactly  the  lesions  that 
have  taken  place  in  the  fundus  of  the  eye  until  the  blood  has 
become  absorbed.  Lastly,  during  and  after  the  healing  process 
there  is  always  great  danger  of  sympathetic  irritation  being 
excited  in  the  sound  eye,  in  consequence  of  the  prolapsed 
tissues  becoming  adherent  to  the  cicatrix  of  the  wound  in  the 
sclerotic. 

Contusions  of  the  sclerotic,  apparently  of  a trivial  nature,  are  Con- 
at  times  followed  by  degenerative  changes  in  the  vitreous. 

Probably,  the  circumstance  of  the  injury  is  forgotten,  and  the 
patient  consults  the  practitioner  for  gradual  loss  of  sight,  usually 
complaining  also  of  dark  objects  waving  about  before  the  field 
of  vision.  On  examining  the  eye  with  the  ophthalmoscope,  we 
not  unfrequently  find  partial  detachments  of  the  retina,  and  that 
the  vitreous  is  fluid  ; small  brown  or  black  specks  may  be  seen  vitreous 

. . , may  be- 

floatmg  about  in  it  whenever  the  patient  moves  his  eye.  come  fluid. 

Prognosis. — The  prognosis  to  be  formed  in  instances  of  Prognosis 
severe  wounds  or  injuries  of  the  sclerotic,  is,  as  a rule,  unsatisfac-  abie. 
tory.  Even  in  slight  cases,  complications  such  as  above  indi- 
cated, consisting  of  detachment  of  the  retina  and  degeneration 
of  the  vitreous  may  occur.  Lastly,  injuries  of  this  description 
are  likely  to  involve  the  choroid,  entailing  remote  ill-consequences, 
as  I shall  subsequently  explain  when  speaking  of  diseases  of 
that  structure. 

Treatment. — In  a case  of  rupture  or  wound  of  the  sclerotic,  if  Treatment. 
no  great  amount  of  the  vitreous  has  escaped,  its  edges,  under 
some  exceptional  circumstances,  may  be  brought  together  by 
means  of  fine  sutures,  and  the  eye  kept  at  rest  till  the  wound  Sutures  in 
has  healed.  But  if  the  lens  and  a considerable  portion  of  the 
choroid  or  ciliary  body  protrudes  into  the  wound,  the  mischief 
does  not  stop  here,  for  sympathetic  irritation  is  so  frequently  set 
up  in  the  other  eye,  that  it  is  better  to  remove  the  injured  globe 
at  once,  especially  if  the  sight  of  the  eye  is  destroyed. 

Tumours  of  the  Sclerotic. — Cases  of  fibroma,  and  Tumours. 
sarcoma  growing  from  the  sclerotic  have  been  described ; but 
such  tumours  invariably  commence  in  the  episcleral  tissue,  at 
the  corneo-scleral  margin. 
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DISEASES  OF  THE  CONJUNCTIVA. 

Hypertzmic—  Muco -purulent- — Purulent — Diphtheritic — Granu- 
lar— Pustular  Conjunctivitis — Injuries  of  tiie  Conjunctiva — 
Hypertrophy  and  Atrophy — Pterygium — Relaxation — Serous 
and  Bloody  Effusions  into  the  Conjunctiva — Tumours  of  the 
Conjunctiva — Disease  of  the  Caruncle. 

CONJUNCTIVITIS. 

The  various  forms  of  conjunctivitis  (ophthalmia)  may  be  de- 
scribed under  the  following  heads  : — Hypergemia,  Muco-puru- 
lent,  Purulent,  Diphtheritic,  Granular,  and  Pustular  Con- 
junctivitis.* 

It  is  difficult,  in  the  first  three  of  these  affections,  to  draw 
a line  of  demarcation  between  the  commencement  of  one  form 
of  disease  and  the  termination  of  that  preceding  it  ; thus,  muco- 
purulent conjunctivitis  is  always  preceded  by  hyperaemia,  and 
purulent  conjunctivitis  by  both  hyperaemia  and  muco-puru- 
lent  conjunctivitis  ; yet,  practically,  the  distinction  will  be 
found  both  natural  and  useful.  The  symptoms  of  diphthe- 
ritic, granular,  and  pustular  conjunctivitis  are  sufficiently  well 
marked  to  distinguish  them  from  one  another,  and  also  from  the 
first  named  affection  of  the  conjunctiva. 


* It  seems  to  me  hardly  wise  to  retain  the  word  ophthalmia  to 
designate  diseases  of  the  conjunctiva ; we  employ  the  terms  iritis,  choroid- 
itis, and  so  on,  to  signify  inflammation  of  the  iris  and  choroid  ; why 
not,  therefore,  conjunctivitis  in  analogous  diseases  of  the  conjunctiva? 
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I shall  give  no  special  description  of  the  purulent  conjuncti-  Other 
vitis  of  infants,  or  of  gonorrhoeal  conjunctivitis  ; these  may 
well  be  included  under  the  general  head  of  purulent  conjuncti- 
vitis ; and  it  seems  to  me  simply  complicating  a rather  difficult 
subject,  to  split  it  up  into  unnecessary  subdivisions.  And  so 
again  with  regard  to  the  exanthematous  forms  of  the  disease— 
those,  namely,  which  are  often  met  with  during  the  progress 
of  measles,  scarlatina,  or  small-pox— they  are  to  be  treated 
upon  exactly  the  same  principles  as  ordinary  hyperaemia,  or 
muco-purulent  conjunctivitis.  The  so-called  catarrhal  con- 
junctivitis, in  its  milder  forms,  is  described  under  the  heading  of 
hypercemia  of  the  conjunctiva  ; in  more  severe  cases  the  disease 
assumes  the  characters  of  muco-purulent  conjunctivitis. 

Hyperaemia  of  the  Conjunctiva— I have  already  de-  Hypek- 
scribed  the  healthy  orbital  conjunctiva  as  a transparent  tissue,  AlMIA' 
through  which  the  white  and  glistening  sclerotic  may  be  seen  ; 
on  everting  either  the  upper  or  lower  lid,  a number  of  small  Appear-  ^ 
reddish  streaks  may  be  traced  beneath  the  conjunctiva,  extend-  parts, 
ing  backwards  from  the  margin  of  the  lids  ; they  mark  the 
position  of  the  Meibomian  glands,  and  as  they  are  situated  Meibomian 
beneath  the  mucous  membrane,  it  follows  that  if  the  con-  fj^en. 
junctiva  is  congested,  these  reddish  streaks  will  be  more  or  less 
concealed. 

In  hyperaemia  we  shall  notice,  on  everting  the  lids,  that  the 
palpebral  conjunctiva  is  not  only  injected,  but  that  its  surface  is 
no  longer  smooth.  This  arises  from  two  causes, — first,  its  villi 
become  prominent  from  the  turgid  state  of  the  vessels  which  Palpebral 
they  contain  ; and  secondly,  its  glands  are  thrown  into  increased  ^nd  rough, 
activity,  and  become  enlarged  ; these,  together  with  the  swollen 
villi,  give  the  mucous  membrane  a rough  appearance,  parti- 
cularly on  the  tarso-orbital  fold,  which  is  also  somewhat  swollen  villi 
from  the  serous  effusion  poured  out  into  its  loose  cellular 
tissue.  The  eyelids,  caruncle,  and  semi-lunar  folds  are  also  large, 
somewhat  swollen.  The  orbital  conjunctiva  is  only  slightly 
affected  in  simple  hypersemia  ; it  may  be  that  its  superficial 
vessels  are  congested,  in  which  case  they  are  seen  coursing  over 
the  sclerotic  in  a reticulate  manner  towards  the  cornea. 
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Symptoms. — Congestion  of  the  orbital  conjunctiva  can  hardly 
be  mistaken  for  that  of  the  subconjunctival  tissue,  if  the  follow- 
ing points  be  kept  in  view  : — In  the  former,  the  enlarged  vessels 
may  be  readily  made  to  glide  over  the  surface  of  the  sclerotic  by 
gently  pressing  upon,  and  moving  the  mucous  membrane  under 
the  point  of  the  finger  ; the  vessels  of  the  congested  conjunctiva 
again  are  most  marked  towards  its  palpebral  fold,  and  generally 
decrease  in  number  and  size  as  they  approach  the  cornea  ; the 
larger  vessels,  moreover,  are  separate  and  distinct  from  one 
another,  and  are  of  a bright  scarlet  or  vermilion  colour.  On  the 
other  hand,  hyperaemia  of  the  subconjunctival  tissue  is  always 
most  marked  immediately  around  the  margin  of  the  cornea,  the 
vessels  being  of  so  minute  a size,  that  they  cannot  be  distin- 
guished from  one  another  ; the  part  appears  as  though  it  had 
been  stained  of  a delicate  violet  or  pink,  the  intensity  of  the 
colour  decreasing  about  two  lines  from  the  margin  of  the  cornea, 
and  being  gradually  lost  in  the  normal  whiteness  of  the  sclerotic. 
We  do  not  often  meet  with  cases  of  hyperaemia  of  the  subcon- 
junctival tissue  without  the  conjunctiva  being  also  somewhat 
congested,  so  that  in  the  majority  of  instances  the  contrast 
between  the  two  is  sufficiently  marked  to  attract  the  attention  of 
even  a casual  observer. 

The  amount  of  uneasiness  to  which  hyperaemia  of  the  con- 
junctiva gives  rise,  seldom  amounts  to  anything  more  than  a 
sensation  as  if  sand  or  grit  had  fallen  into  the  eye,  caused  by 
the  constant  rubbing  of  the  congested  vessels  of  the  mucous 
membrane  against  the  surface  of  the  cornea.  This  symptom  is 
apt  to  vary  with  the  age  of  the  patient,  being  less  marked  in  old 
persons  than  in  the  young,  on  account  of  the  muscular  fibres  of 
the  orbicularis  losing  their  contractile  power,  and  pressing  the 
lids  less  firmly  against  the  eyeball  in  the  case  of  elderly  people. 
Under  these  circumstances,  considerable  hyperaemia  of  the  con- 
junctiva may  exist,  without  the  patient  feeling  any  inconvenience 
whatever  from  it,  because  the  lax  state  of  the  parts  admits  of 
considerable  vascular  engorgement,  without  any  equivalent  in- 
crease of  the  mutual  pressure  between  the  lids  and  the  globe. 

In  cases  of  hyperaemia,  if  the  patient  is  exposed  to  the  glare  of 
the  sun  or  lamplight,  or  is  overworked,  it  causes  a feeling  of 
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weariness  and  irritation  in  the  eye.  The  secretions  from  the  Secretions 
lachrymal  and  conjunctival  glands  are  increased  in  quantity,  incieased- 
but  are  not  altered  in  character  ; the  disease  is  consequently 
non-contagious,  but  the  patient  complains  of  his  eyes  watering 
a good  deal.  This  symptom  is  due  to  the  congested  state  of  the 
mucous  membrane  of  the  lids,  which  extends  to  the  lining  mem- 
brane of  the  puncta  and  canaliculi,  and  the  natural  passage  of  Puncta 
the  tears  into  the  nose  being  plugged,  they  collect  in  the  inner 
corner  of  the  eye,  and  overflowing,  induce  the  lachrymation  Eachryma- 
complained  of.  tl0n” 

The  Causes  of  Hyper cemia  of  the  Conjunctiva  are  numerous  : Causes. 
in  the  tropics  the  glare  of  the  sun  combined  with  the  state  of  the  Glare, 
atmosphere,  which  is  often  loaded  with  dust,  and  among  the 
lower  order  of  natives,  with  the  smoke  from  the  wood-fires,  over  Smoke, 
which  they  cook  their  food,  together  with  miasmatic  influences, 
the  fumes  of  ammoniacal  gases,  exhalations  from  open  cesspools,  Exhalations, 
and  all  manner  of  putrescent  filth — all  these  are  constant  sources 
of  irritation  and  hypersemia.  In  colder  climates  no  more  com- 
mon cause  for  simple  conjunctivitis  exists  than  sudden  changes 
in  the  temperature  of  the  atmosphere  inducing  a “ cold.” 

The  presence  of  a foreign  body  on  the  conjunctiva  may  also  Foreign 
give  rise  to  congestion  of  the  mucous  membrane.  Under  this  bodies- 
head  we  should  place  those  cases  in  which  an  inverted  eyelash, 
by  brushing  against  the  eye,  keeps  up  persistent  irritation  and 
hyperaemia. 

Disease  of  the  retina  may,  by  reflex  action,  cause  congestion  Disease  of 
of  the  conjunctiva  ; and  among  hypermetropics,  the  accommo-  retma< 
dating  power  of  the  eye  is  overstrained,  and  hyperaemia  of  Hyper- 
the  conjunctiva  frequently  results.  Lastly,  congestion  of  this  Disordered 
membrane  may  arise  from  a faulty  state  of  the  digestive  and  digestion 

. 0 ana 

secreting  organs.  secretion. 

The  treatment  of  this  affection  should  be  directed  towards  Treatment. 
the  removal  of  the  cause  of  the  disease  ; for  instance,  the  eye  Remove 
may  be  protected  from  the  glare  of  the  sun,  or  from  dust,  by  Protect  the 
neutral  tint  glasses.  Astringent  lotions,  "composed  of  one  to  Stringent 
two  grains  of  sulphate  of  alum  to  an  ounce  of  water  should  be  lotions, 
applied  to  the  surface  of  the  everted  lower  lid  two  or  three  times  Directions 
during  the  day.  In  chronic  cases,  at  night  the  patient  should  be  for 
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directed  to  smear  an  ointment  along  the  free  edges  of  the  affected 
eyelids  : — Ung.  hydr.  ox.  rubri  dil.  oss  ; vaseline,  oss. 

Astringent  lotions  in  some  cases  excite  irritation  and  pain  in 
the  eye  ; under  these  circumstances  it  is  not  advisable  to  persist 
in  their  use,  but  a weak  solution  of  sulphate  of  atropine,  gr.  rV  to 
the  gj  of  water,  should  be  dropped  into  the  eye  once  a day.  We 
may  order  the  patient  to  use  the  cold-water  douche  to  the  closed 
eyelids,  for  ten  minutes,  night  and  morning.  Cold  compresses 
are  also  refreshing,  and  may  be  applied  over  the  lids,  with  advan- 
tage, for  fifteen  minutes  at  a time,  especially  after  a day’s  work. 

When  the  hyperaemia  depends  on  overstraining  the  eye,  our 
first  care  must  be  to  protect  the  organ  by  rest,  and  ordinarily 
fair  usage  ; our  eyes  can  hardly  stand  with  impunity  all  the 
wear  and  tear  that  we,  of  this  restless  age,  are  apt  to  force  upon 
them. 

If  the  affection  is  associated  with  visceral  disorder,  alteratives, 
and  similar  remedies  ; frequently  abstinence,  as  regards  tobacco 
and  alcohol,  must  be  enjoined,  and  a dose  or  two  of  blue  pill 
administered.  These  means  are  as  often  required  in  one  class 
of  cases  as  tonics  are  in  another. 

It  is  almost  superfluous  to  remark  that,  if  hyperaemia  depends 
on  the  presence  of  a foreign  body  in  the  eye,  the  offending  sub- 
stance must  be  removed  : if  an  inverted  eyelash,  for  instance,  it 
must  be  carefully  extracted.  In  examining  an  eye,  never  forget 
to  glance  at  the  cilia,  particularly  at  those  growing  near  the  inner 
or  outer  angle  of  the  eye  : a single  hair  may  be  sufficient  to  keep 
up  such  an  amount  of  hyperaemia,  as  to  render  a patient  unfit 
for  ordinary  work,  and  unless  the  offending  object  is  removed, 
the  disease  will  certainly  persist. 

Hyperaemia  of  the  conjunctiva,  depending  on  hypennetropia, 
may  be  cured  by  a proper  selection  of  convex  glasses,  adapted 
to  relieve  excessive  effort  of  accommodation  : this  subject,  as 
well  as  that  of  congestion  depending  on  retinitis,  will  be  more 
fully  treated  of  in  a subsequent  chapter. 

Muco-purulent,  or  Catarrhal  Conjunctivitis  (Plate 
i.  Fig.  i),  may  be  considered  as  an  aggravated  form  of  hyper- 
aemia, with  this  difference,  however,  that  the  discharge  from  the 
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conjunctiva,  though  still  consisting  chiefly  of  a watery  fluid, 
contains  albumen  and  shreds  of  muco-p undent  matter  ; and 
further,  that  the  muco-purulent  matter  possesses  contagious  Contagious, 
properties  ; in  this  respect,  therefore,  the  disease  we  are  con- 
sidering differs  from  simple  hyperaemia. 

Symptoms. — In  the  early  stages  of  muco-purulent  conjunc- 
tivitis, we  shall  find  that  the  vessels  of  the  palpebral  conjunctiva 
are  principally  affected,  so  that  the  position  of  the  Meibomian 
glands  is  speedily  concealed  by  the  congested  mucous  membrane  Palpebral 

* r j j o portion  red 

covering  them  ; the  inner  surface  of  the  lids  appears  of  a uni-  and 
formly  red  colour,  the  conjunctiva  being  slightly  swollen,  espe-  swollcn" 
dally  at  the  tarso-orbital  fold  and  caruncle.  As  a general  rule, 
both  eyes  are  equally  affected.  The  vessels  of  the  orbital  con-  Orbital 
junctiva  are  occasionally  affected  to  such  an  extent,  that  the  injected, 
sclerotic  is  entirely  hidden  by  the  uniformly  red  and  congested 
mucous  membrane  covering  it.  Under  these  circumstances, 
there  is  generally  a good  deal  of  chemosis — a term  employed  to  Chemosis. 
indicate  an  cedematous  condition  depending  on  serous  infiltra- 
tion of  the  sub-mucous  connective  tissue  of  the  conjunctiva.  In 
the  majority  of  instances,  however,  the  vessels  of  the  orbital 
conjunctiva  are  not  so  deeply  injected  as  above  described,  but 
many  large  and  separate  vessels  may  be  seen  coursing  over  the 
sclerotic  in  a reticulate  manner,  from  the  palpebral  conjunctiva 
towards  the  cornea. 

The  amount  of  chemosis  present  varies  in  different  cases  ; in 
some  cases  it  bulges  the  conjunctiva  forwards,  and  causes  it 
slightly  to  overlap  the  margin  of  the  cornea.  To  the  same 
cause — viz.,  over-distension  of  the  vessels,  we  must  attribute  the 
patches  of  ecchymosis  seen  on  both  the  palpebral  and  orbital  Ecchy- 
conjunctiva,  in  cases  of  muco-purulent  conjunctivitis. 

The  secretion  from  the  lachrymal  and  conjunctival  glands  Secretion 
varies  in  character  during  the  different  stages  of  the  disease  ; at  merned ; 
the  commencement  it  is  augmented  in  quantity,  but  is  normal  in 
quality.  As  the  congestion  increases,  the  circulation  through 
the  vessels  is  impeded,  and  the  first  effect  of  this,  observed  in 
the  secretion,  is  the  presence  in  it  of  albumen ; afterwards,  as  becomes 
increased  cell-formation  is  established  in  the  epithelial  layers  of  nous"1* 
the  conjunctival  and  conglomerate  glands,  we  find  a vast  number 
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of  epithelial,  together  with  mucous,  cells  mixed  up  with  the 
serous  fluid  which  escapes  from  the  eyelids.  This  muco-purulent 
matter  usually  collects  in  whitish  flakes,  which  may  generally  be 
seen  floating  about  in  the  tears,  not  mixing  with  them ; and  when 
the  lower  lid  is  everted,  the  latter  escape,  and  the  flakes  of  mucus 
generally  become  deposited  on  the  surface  of  the  conjunctiva, 
especially  on  the  tarso-orbital  fold. 

The  diseased  action  is  not  confined  to  the  conjunctiva  and 
lachrymal  apparatus  ; after  a time,  the  lining  membrane  of 
the  Meibomian  glands  also  participates  in  the  irritation  going 
on  in  their  immediate  vicinity  ; their  secretion  becomes  altered 
in  character,  as  well  as  increased  in  quantity,  and  accumulating 
on  the  margin  of  the  lids  during  sleep,  it  dries  and  gums  them 
together,  so  that,  on  waking,  the  patient  has  often  considerable 
difficulty  in  opening  his  eyes,  until  they  have  been  washed,  and 
the  concretions  removed.  The  patient  complains  of  a sensation 
as  if  grit  or  sand  had  fallen  into  his  eye,  and  it  is  often  difficult  to 
persuade  him  that  this  symptom  does  not  depend  upon  a foreign 
body  lodged  beneath  the  lids  ; the  affected  eye  itches  a good  deal, 
and  the  upper  lid  feels  to  the  patient  as  if  it  were  stiff  and  heavy, 
especially  after  work  or  exposure  to  the  glare  of  the  sun  or 
candle-light. 

An  attack  of  conjunctivitis  of  this  kind  usually  disappears  in 
the  course  of  a few  days,  unless  its  exciting  cause  should  con- 
tinue in  operation  ; under  which  circumstances  it  may  pass  on 
into  the  purulent  or  other  forms  of  inflammation,  or  it  may 
degenerate  into  a state  of  chronic  hypersemia. 

The  Causes  which  induce  muco-purulent  conjunctivitis  are 
numerous,  but  in  the  majority  of  cases  it  may  be  traced  to 
atmospheric  influences,  such  as  cold  or  damp,  or  sudden 
changes  of  temperature.  These  are,  however,  not  sufficient  to 
account  for  the  sudden  outbreaks  of  this  complaint,  which  often 
has  an  epidemic  prevalence,  doubtless  contagion  plays  an  impor- 
tant part  in  the  propagation  of  the  disease,  and  it  often  spreads 
in  this  way  through  a school,  a regiment,  or  a community. 
Miasma,  foul  air  from  overcrowding,  putrescent  and  irritating 
exhalations  from  drains  and  cesspools,  are  also  sources  of  this 
form  of  conjunctivitis,  and  greatly  aggravate  its  progress. 
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Foreign  bodies  lodged  on  the  conjunctiva  may  give  rise  to  Foreign 
muco-purulent  conjunctivitis  ; for  instance,  an  insect  finds  its  bodies' 
way  into  the  eye,  and  becoming  impacted  in  the  folds  of  the 
conjunctiva,  induces  muco-purulent  inflammation.  Lastly,  a 
muco-purulent  conjunctivitis  is  apt  to  occur  in  the  course  of  the 
various  exanthemata. 

Treatment. — The  first  object  to  be  kept  in  view  in  the  treat-  Treatment. 
ment  of  muco-purulent  conjunctivitis,  is  to  remove,  if  possible,  Remove 
the  cause  of  the  disease.  As  a general  rule  there  can  be  no  diffi-  c causu 
culty  in  accomplishing  this,  should  the  inflammatory  action 
depend  on  the  presence  of  a foreign  body  ; but  if  it  be  induced, 
as  it  too  frequently  is,  from  the  prolonged  action  of  dust,  foul 
air,  over-exposure  to  the  sun,  or  other  irritating  causes,  it  may 
be  difficult,  especially  among  the  lower  classes,  to  protect  them 
from  these  deleterious  influences. 

In  treating  these  cases,  we  should  never  overlook  the  fact  that  Segrega- 
the  affection  is  a contagious  one,  and  therefore  it  is  our  duty  to  tl0n' 
isolate  patients  suffering  from  it,  as  far  as  possible.  The  state 
of  the  patient’s  general  health  must  be  taken  into  consideration  ; 
the  secreting  organs  will  frequently  be  found  at  fault,  and  a 
little  judicious  starving  in  some  cases,  together  with  a blue  pill, 
black  draught,  and  colchicum,  will  do  wonders,  particularly  if  Altera- 
the  individual  is  the  subject  of  a rheumatic  or  gouty  diathesis. 

There  can  be  no  greater  mistake  than  to  order  a patient  astrin- 
gent lotions  to  drop  into  the  eye  simply  because  he  is  suffering 
from  muco-purulent  conjunctivitis  ; applications  of  this  kind  do 
far  more  harm  than  good  in  many  of  these  cases.  If  the  patient 
suffers  from  ciliary  pains  and  irritability  of  the  eye,  it  is  advisable 
to  keep  him  in  a dark  room,  and  apply  the  extract  of  belladonna  Belladonna, 
freely  over  the  eyelids.  A weak  solution  of  sulphate  of  atropine 
may  be  advantageously  dropped  into  the  eyes  in  cases  of  this 
description.  Hot  poppy-head  fomentations  are  often  most 
grateful  to  the  patient,  and  may  be  employed  three  or  four 
times  a day,  the  belladonna  being  smeared  over  the  lids  after 
the  use  of  the  fomentations. 

So  soon  as  the  irritation  has  subsided,  and  the  discharge  from 
the  eye  is  of  a muco-purulent  nature,  astringents  may  be  sub- 
stituted for  the  atropine  drops.  A lotion  composed  of  two  grains 
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of  sulphate  of  alum  to  the  §j  of  water,  should  be  applied  to  the 
surface  of  the  conjunctiva  three  times  a day.  Should  the  dis- 
charge from  the  eye  be  copious  when  we  first  see  the  patient,  or 
become  so  after  treatment  such  as  above  indicated,  we  must 
employ  a solution  of  nitrate  of  silver,  containing  two  grains  to 
the  gj  of  water,  to  the  eye  every  six  hours.  Cold  compresses 
should  be  kept  over  the  closed  eyelids  for  some  time  after  each 
application  of  the  astringent  lotion. 

It  is  advisable,  under  any  circumstances,  to  order  the  patient 
to  smear  a little  vaseline  along  the  free  margin  of  the  lids  at  bed- 
time, so  as  to  prevent  them  from  sticking  together  during  sleep.  I 
need  hardly  add  that,  if  practicable,  the  patient  should  abstain 
from  work,  and  keep  away  from  bright  sunshine;  neutral  tint 
glasses,  or  a gauze  shade,  should  be  worn  when  he  is  exposed  to 
glare  or  dust. 

Purulent  Conjunctivitis. — This  formidable  disease  varies 
much  in  intensity  in  different  individuals  and  in  different  places; 
it  is  most  destructive  among  the  poor  and  ill-fed,  and  those 
whose  constitutions  have  been  impaired  by  disease ; but  under 
any  circumstances  it  too  frequently  ends  in  sloughing  of  the 
cornea,  and  partial,  if  not  total,  destruction  of  sight. 

It  is  impossible,  as  I have  before  remarked,  to  draw  a line  of 
demarcation  between  the  termination  of  muco-purulent  and  the 
commencement  of  suppurative  conjunctivitis,  the  latter  being 
simply  a more  intense  form  of  disease  than  the  former ; but  in 
its  first  stage  it  would  be  impossible,  in  any  given  case,  to  say 
positively  if  the  inflammation  would  advance  to  suppuration  or 
not,  although  in  the  majority  of  instances  all  doubts  on  the  sub- 
ject will  be  cleared  away  in  the  course  of  a few  hours.  In  fact,  in 
cases  arising  from  the  inoculation  of  gonorrhoeal  or  other  conta- 
gious matter  into  the  eye,  symptoms  of  intense  inflammation  de- 
clare themselves  very  rapidly,  and  leave  us  no  room  for  doubt  as 
to  the  formidable  nature  of  the  disease  with  which  we  have  to  cope. 

Intimately  connected  with  the  stagnation  of  blood  in  the  con- 
junctival vessels  of  an  eye  affected  with  purulent  inflammation, 
are  certain  active  changes  set  up  in  the  part,  resulting  in  in- 
creased cell-formation  ; the  congestion,  moreover,  occasions  a 
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considerable  amount  of  serious  infiltration  into  the  loose  con- 
nective tissue  of  the  lids,  and  from  these  combined  causes  the 
swelling  and  oedema  of  the  parts  arise.  The  extent  to  which  Swelling  of 
the  eyelids  are  swollen  in  cases  of  this  kind  is  not  a safe  variable, 
criterion  of  the  intensity  of  the  disease.  I have  met  with 
instances  in  which  the  eyelids  were  only  slightly  swollen,  and 
yet  sloughing  of  the  cornea  had  supervened  very  rapidly. 

In  cases  where  the  serous  effusion  into  the  connective  tissue 
of  the  conjunctiva  is  excessive,  this  membrane  becomes  so  much 
swollen  that  the  lids  are  thrust  away  from  the  eyeball ; but  the  Chemosis. 
fibres  of  the  orbicularis,  contracting  firmly,  prevent  the  lids  from 
being  everted  for  some  time.  The  distending  force  from  within 
may,  however,  ultimately  gain  the  ascendency,  and  the  lid  will  then 
be  turned  backwards  on  itself,  ectropium  resulting.  This  acci-  Acute 
dent  is  most  liable  to  occur  in  young  children  ; their  attendants  ectr°Plum* 
are  apt  to  evert  the  swollen  lids,  in  the  attempt  to  apply  drops 
or  lotion  to  the  eye.  The  accident  may  not  be  noticed  till  some 
hours  afterwards,  and  in  the  meantime  the  fibres  of  the  orbicu- 
laris at  the  line  of  eversion  form  a constricting  band,  which 
presses  firmly  on  the  part,  and  impedes  the  circulation  of  blood 
through  the  vessels  of  the  everted  portion  of  the  lid ; and  unless 
the  ectropium  is  speedily  reduced,  and  the  parts  returned  to 
their  normal  position,  the  conjunctiva  is  very  likely  to  slough,  Risk  of 
and  irrecoverable  injury  may  be  done  to  the  eye.  sloughing. 

The  nature  of  the  secretion  from  the  conjunctiva  varies  with  Secretion 
the  progress  and  character  of  the  disease  ; at  first  it  is  watery,  progress^ 
then  it  contains  muco-purulent  matter,  and  lastly  it  will  be  found  dlsease- 
to  consist  of  pus  often  tinged  with  blood.  There  can  be  no  Pus  infec- 
cloubt  as  to  the  contagious  nature  of  the  pus  in  purulent  con-  ll0Ub‘ 
junctivitis. 

Corneal  Complications . — In  severe  cases  of  purulent  conjunc- 
tivitis, the  circulation  in  the  part  is  impeded,  on  account  of 
the  blood  stasis  due  to  the  inflammatory  action.  In  addition  to  The  cornea 
this,  the  swollen  conjunctiva  overlaps  the  margin  of  the  cornea,  tfoodVed  °f 
and  in  many  instances  the  chemosis  is  so  great,  that  the  cornea 
appears  buried  in  the  crimson  folds  of  the  mucous  membrane. 

1 his  effusion  into  the  conjunctiva  tends  to  augment  the  impedi- 
ments to  the  circulation  through  its  deeper  layer  of  vessels  ; and 
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these  combined  causes  materially  interfere  with  the  passage 
of  blood  to  the  margin  of  the  cornea,  leading  to  rapidly  advanc- 
ing ulceration  and  necrosis  of  that  important  structure.* 

We  cannot,  therefore*  be  too  careful  in  examining  the  eye  of 
a patient  suffering  from  purulent  conjunctivitis,  to  ascertain  the 
condition  of  the  cornea  beneath  the  chemosed  mucous  membrane. 
Considerable  difficulty,  however,  is  often  experienced  in  opening 
the  lids  in  cases  of  this  kind,  for  not  only  are  they  frequently 
much  swollen,  particularly  the  upper  one,  but  the  individual 
involuntarily  resists  our  attempts  to  admit  light  into  the  eye. 

The  commencement  of  this  disorganizing  process  is  sometimes 
seen  in  a general  haze  of  the  cornea,  but  more  commonly  as  a 
patch  or  patches  of  grey  infiltration,  usually  situated  at  the 
periphery.  The  ulceration  follows  at  the  margin  of  the  cornea, 
beneath  the  chemosed  conjunctiva,  and  unless  the  swollen 
mucous  membrane  be  .pressed  backwards,  the  destruction  pro- 
gressing beneath  it  may  not  be  recognized  ; the  diseased  action, 
however,  advances,  the  cornea  is  perforated,  and  prolapse  of  the 
iris  occurs,  the  centre  of  the  cornea,  it  may  be,  looking  bright 
and  clear  to  the  last. 

In  other  cases,  the  ulcer  spreading  completely  round  the 
margin  of  the  cornea,  the  nutrition  of  its  central  portion  is  cut 
off ; it  becomes  hazy,  necrosis  occurs,  followed  by  a rupture  of 
the  cornea,  and  probably  the  evacuation  of  the  greater  part  of 
the  contents  of  the  eyeball.  These  changes  apparently  take 
place  very  rapidly,  so  that  a cornea,  which  in  the  morning  per- 
haps looked  clear,  in  the  evening  is  hazy,  and  on  the  following 
day  may  have  sloughed  away  ; not  that  the  process  absolutely 
occupies  so  short  a time,  for  in  all  probability,  had  the  chemosed 
conjunctiva  been  pressed  backwards,  and  the  margin  of  the 


* Professor  Stellwag  seems  to  regard  the  contact  of  the  purulent 
virus  as  an  accessory  cause  of  the  ulcerative  process.  “ It  is  probable,” 
he  observes,  “that  this  ulcerative  process  has  a near  causal  connexion 
with  the  true  purulent  secretion,  and  that  its  effect  on  the  corneal  sub. 
stance  may  be  excited,  or  at  least  favoured,  by  a sort  of  decomposing 
action.” 
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cornea  examined,  we  should  have  found  its  circumference  deeply 
ulcerated,  as  above  described. 

In  some  instances  of  purulent  conjunctivitis,  suppurative  “Wash- 
keratitis  sets  in  from  an  early  stage  of  the  disease  : the  cornea  cornea, 
assumes  the  well-known  and  much-to-be-dreaded  “ moist  wash- 
leather  appearance” — a most  hopeless  condition  of  the  parts, 
which  has  only  to  be  seen  once  to  be  recognized  again. 

Lastly,  in  a few  instances,  the  cornea  appears  as  though  it 
had  been  stained  with  a solution  of  carbonate  of  lead,  being  of 
a pinkish-white  colour  and  semi-transparent.  These  changes  Fatty  dis- 
seem  to  depend  on  fatty  degeneration  of  the  fibrous  elements  TSaniza 
of  the  cornea,  which  consequently  lose  their  tenacity,  and 
become  unable  to  resist  the  intra-ocular  pressure  ; the  cornea 
then  gradually  gives  way,  and  bulges  forward,  particularly 
towards  the  centre,  which  may  ultimately  burst,  and  through  the  Rupture, 
rent  thus  made,  a hernia  of  the  iris  occurs.  This  particular  Hernia  of 
class  of  cases  is  seldom  marked  by  very  acute  symptoms,  the 
chemosis  is  not  a prominent  feature  of  the  disease,  nor  is  there 
much  purulent  discharge  from  the  eye  ; but  these  degenerative 
changes,  gradually  advancing  in  the  fibrous  structure  of  the 
cornea,  indicate  a serious  state  of  things  when  occurring  as  a 
complication  of  suppurative  conjunctivitis. 

No  sooner  is  the  cornea  destroyed  by  any  one  of  the  processes  The  patient 
above  noticed,  than  the  patient  experiences  the  greatest  relief ; rupture.  by 
the  intra-ocular  pressure  being  removed,  the  pain  at  once 
abates,  the  discharge  becomes  less,  and  the  patient  believes 
that  all  is  going  on  well,  whereas,  as  Mr.  Dixon  remarks,  the 
surgeon  knows  but  too  surely  that  his  patient’s  sight  is  lost  for 
ever.  But,  as  he  further  observes,  “ as  long  as  any  portion  of  Condition 
the  cornea  retains  its  vitality,  the  case  must  not  be  abandoned  hopefess. 
in  despair  ; for  if  only  a small  portion,  less  than  a quarter  of 
one  cornea,  can  be  saved  from  destruction,  and  its  transparency 
retained,  useful  sight  may  be  eventually  gained  by  the  operation 
of  making  an  artificial  pupil.”* 


* “A  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,”  by 
J.  Dixon,  p.  49. 
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Subjective  Symptoms. — At  the  commencement  of  the  attack 
the  patient  will  complain  of  the  affected  eye  itching  a good  dealr 
as  if  sand  or  dust  had  got  into  it  ; but  this  symptom  seldom 
lasts  more  than  thirty-six  hours.  In  the  second  stage  the 
chemosis  and  swelling  of  the  lids  are  often  considerable,  and 
the  pain  is  frequently  very  acute,  but  by  no  means  constantly  in 
proportion  to  the  swelling  of  the  parts  ; it  depends  to  a great 
extent  upon  the  degree  to  which  the  deeper  structures  of  the 
eye  are  involved,  and  upon  the  temperament  of  the  patient. 
The  pain  usually  increases  towards  bedtime.  There  is  always 
intolerance  of  light ; and  although  the  lids  may  be  so  much 
swollen  that  the  patient  cannot  open  them,  he  still  prefers  being 
in  a dark  room,  and  the  moment  he  is  brought  towards  the 
light  there  is  a gush  of  tears  from  between  the  lids,  and  an 
instantaneous  increase  of  pain  in  the  eye.  In  fact,  the  physiog- 
nomy of  a person  suffering  from  a bad  attack  of  purulent 
conjunctivitis,  in  its  second  stage,  is  characteristic  of  the  disease  ; 
his  countenance  indicates  pain  and  distress  ; he  is  led  into  your 
presence  by  a companion,  being  unable  to  see  ; the  eyelids  are 
more  or  less  red  and  swollen,  their  free  margins  being  usually 
of  a scarlet  colour,  and  pus  is  seen  oozing  from  between  them  ; 
the  patient  holds  a handkerchief  or  his  hands  before  his  eyes,  so 
as  to  screen  them  from  the  light  as  much  as  possible.  It  does 
not  follow  that  both  eyes  are  affected  ; but  the  sound  one  is 
usually  kept  closed,  as  exposure  to  light  at  once  induces  pain 
in  the  diseased  organ. 

Prognosis. — In  endeavouring  to  estimate  the  probable  issue 
of  a case  of  this  kind,  the  condition  of  the  cornea  must  chiefly 
engage  our  attention  ; if  it  is  bright  and  clear,  and  no  ulceration 
is  going  on  at  its  circumference,  the  patient’s  health  at  the  time 
being  good,  our  prognosis  may  be  favourable.  If,  on  the  other 
hand,  ulceration  has  commenced,  our  opinion  must  be  guarded  ; 
and  if  sloughing  of  the  cornea  has  begun,  we  can  give  the  patient 
no  reasonable  hope  of  recovery  ; he  may  regain  some  amount 
of  sight  in  the  diseased  eye,  but  at  best  it  will  be  imperfect. 

In  forming  our  prognosis,  also,  we  must  constantly  bear  in 
mind  the  fact  that  purulent  conjunctivitis  is  apt  to  relapse. 
A patient  may  apparently  be  on  the  road  to  recovery,  when 
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suddenly  a return  of  all  the  worst  symptoms  takes  place,  and 
his  prospects  of  ultimate  improvement  become  much  impaired. 

Even  in  apparently  trivial  cases  I have  seen  relapses  of  this  kind 
occurring,  which,  in  spite  of  my  best  efforts,  have  terminated  in 
serious  damage  to  the  eye. 

The  Causes  of  Purulent  Conjunctivitis. — This  form  of  the  Causes. 
disease  is  due,  in  the  majority  of  cases,  to  contagion  ; infecting 
purulent  matter  from  the  eyes  of  another  person,  gonorrhoeal  Inoculation, 
matter,  or  the  unhealthy  secretions  from  the  vagina,  are  capable, 
among  other  agents,  of  inducing  purulent  conjunctivitis.  Insects, 
no  doubt,  may  be  one  means  of  conveying  the  matter  from  the 
source  of  infection  to  the  healthy  eye. 

Treatment  of  Purulent  Conjunctivitis. — In  purulent  conjunc-  Treatment. 
tivitis  our  main  efforts  must  be  directed  towards  the  preserva- 
tion of  the  cornea.  If  the  conjunctivitis  were  not  the  cause  of 
ulceration  of  the  cornea,  we  might  almost  leave  it  to  itself,  but  as 
it  is,  unless  we  can  reduce  the  inflammation  going  on  in  the 
mucous  membrane,  no  amount  of  care  and  skill  on  our  part  can 
insure  the  safety  of  the  cornea.  In  considering  the  treatment, 
therefore,  of  purulent  conjunctivitis,  I would  divide  the  cases  into  Cases  di- 
two  classes  : the  first  to  include  the  milder  ones,  in  which  the  two  classes, 
cornea  is  unaffected  ; the  second,  the  more  severe  cases,  in  which 
ulceration  of  the  cornea  has  already  begun.* 

i.  In  the  first  class  of  cases,  discarding  all  consideration  as  to  i.  Where 
the  cause  of  the  disease  (unless  in  instances  arising  from  the  kfree™^ 
presence  of  a foreign  body  in  the  eye),  or  whether  the  patient 
be  an  infant  or  an  aged  person,  but  distinctly  bearing  in  mind 
the  fact  that  we  are  now  discussing  those  cases  which  are  not 
complicated  with  ulceration  of  the  cornea,  we  should  at  once 
order  a strong  solution  of  nitrate  of  silver  (one  drachm  to  an  ounce  Paint  the 
of  water)  to  be  painted  over  the  skin  of  the  eyelids.  Another,  ^ 
weaker  solution  (two  grains  to  the  ounce)  should  also  be  pre- 
pared, some  of  which  may  be  dropped  into  the  eye  every  second  Drops  of 
hour.  These  drops  should  be  continued  for  twenty-four  hours,  eye?e 
and  it  will  then  be  advisable  to  repaint  the  eyelids  with  the 
strong  solution  of  nitrate  of  silver,  and  to  continue  the  drops 


* Tyrrell  “ On  Diseases  of  the  Eye,”  vol.  i.  p.  62. 
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until  the  congestion  of  the  conjunctiva  has  subsided,  and  the 
purulent  discharge  become  thinner,  and  less  profuse. 

In  the  majority  of  cases,  it  will  probably  be  unnecessary  to 
apply  the  solution  of  nitrate  of  silver  over  the  skin  of  the  eyelids 
more  than  twice,  but  the  instillation  of  the  drops  into  the  eye 
should  probably  be  continued  for  a week  or  ten  days  ; by  that 
time  the  active  symptoms  of  the  disease  will  almost  invariably 
have  disappeared  (provided  the  patient  has  come  under  our 
treatment  at  the  commencement  of  the  attack),  and  a solution 
of  two  grains  of  sulphate  of  alum  to  an  ounce  of  water  may  be 
substituted  for  the  nitrate  of  silver  lotion.  It  is  seldom  necessary, 
however,  to  use  the  nitrate  of  silver  drops  every  second  hour,  as 
above  directed,  for  more  than  two  or  three  days  ; after  that  we 
may  generally  use  it  every  six  hours,  and  subsequently  twice  a 
day. 

In  cases  of  this  kind  the  patient  does  not  usually  suffer  from 
much  pain  in  the  eye,  and  the  poppy-head  fomentation  with  ex- 
tract of  belladonna  smeared  over  the  temple  will  probably 
relieve  any  pain  that  may  exist ; in  some  cases,  however,  especi- 
ally if  the  patient  complains  of  considerable  pain  in  the  eye,  a 
few  leeches  applied  about  an  inch  from  the  outer  canthus  are 
very  beneficial.  The  state  of  the  bowels  should  be  attended  to, 
and,  as  a general  rule,  a generous  dietary  allowed.  Quinine 
and  a moderate  amount  of  stimulants,  are  as  often  called  for  as 
antiphlogistics  ; but  the  state  of  the  pulse  must  be  our  guide  in 
this  matter. 

The  chief  difficulty  with  which  we  have  to  contend,  in  treating 
the  purulent  conjunctivitis  of  infants  and  young  children,  arises 
from  their  resisting  our  attempts  to  drop  the  solution  of  nitrate 
of  silver  into  the  eyes.  The  child’s  head  must  be  firmly  secured, 
and  the  lids  gently  drawn  apart,  and  the  lotion  having  been 
dropped  into  the  eye,  the  lids  may  be  allowed  to  close.  This 
proceeding  should  be  repeated  three  or  four  times,  and  the  eye- 
lids then  bathed  with  tepid  water,  and  the  child  allowed  to  rest 
for  two  or  three  hours,  when  the  lotion  will  have  to  be  used  again 
in  precisely  the  same  way,  the  application  being  continued  night 
and  day,  until  the  purulent  discharge  almost  ceases.  If  it  should 
be  found  more  convenient  (as  it  often  is),  to  apply  the  lotion  by 
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a small  syringe,  or  still  better,  a drop  bottle  made  for  the  purpose, 
by  all  means  let  an  instrument  of  the  kind  be  employed.  What 
we  must  insist  on  is  that  the  nitrate  of  silver  lotion  is  brought 
thoroughly  into  contact  with  the  inflamed  surface  of  the  con- 
junctiva. 

In  most  cases,  if  this  plan  of  treatment  be  strictly  followed 
out,  a considerable  improvement  will  be  quickly  noticed  in  the  Imppove- 
state  of  the  child’s  eyes.  Within  three  or  four  days  the  little  rapid, 
patient  will  begin  to  open  them,  and  bear  exposure  to  the  light ; 
the  swelling  of  the  lids  and  congestion  of  the  conjunctiva 
diminish  ; and  we  may  then  substitute  a solution  of  sulphate  of 
alum  (two  grains  to  an  ounce  of  water),  for  the  nitrate  of  silver, 
the  drops  being  used  three  times  a day.  We  should  bear  in  Relapses 
mind  the  fact,  that  a relapse  is  just  as  likely  to  occur  in  this  as  may  0CCUI 
in  any  other  form  of  the  disease,  and  not  entirely  discontinue 
the  use  of  the  sulphate  of  alum  lotion  until  the  child  has  perfectly 
recovered  ; and  should  a relapse  occur  at  any  time,  and  the  dis- 
charge become  purulent,  we  must  resume  the  nitrate  of  silver 
solution,  which  is  almost  a specific  in  cases  of  this  kind. 

2.  I now  proceed  to  consider  the  treatment  of  the  second  class  2.  Cases 
of  cases — that  is,  those  in  which  the  cornea  has  become  impli-  cornea  tT 
cated,  either  during  or  prior  to  the  commencement  of  our  involved- 
attendance  on  the  patient.  We  must  still  rely  mainly  on  the 
injection,  or  rather  application,  of  a weak  solution  of  nitrate  of 
silver  to  the  eye ; and  I strongly  advocate  the  system  of  painting 
the  skin  of  the  inflamed  lids  with  a strong  solution  of  nitrate  of 
silver,  once  if  not  twice  a day,  until  the  caustic  slightly  vesicates 
the  cuticle,  which  it  probably  will  do  after  two  or  three  appli- 
cations. 

The  strength  of  the  solution  of  nitrate  of  silver  to  be  applied 
to  the  conjunctiva  should  be  two  grains  to  the  ounce  of  water  ; 
the  lower  lid  must  be  everted  and  the  lotion  injected  into  the 
eye  by  means  of  a small  syringe,  or  what  is  better  an  instru- 
ment made  for  the  purpose,  consisting  of  a glass  tube,  one  end 
of  which  is  drawn  out  into  a point,  and  the  other  covered  over 
with  some  flexible  material.  If  an  “ eye-drop”  or  syringe  are 
not  at  hand,  the  lotion  may  be  very  well  applied  to  the  eye  by 
means  of  a feather  or  camel-hair  brush.  The  solution  of  nitrate 


Operation 
promoted 
by  cold 
compresses. 


The  or- 
bital con- 
junctiva 
should  be 
deeply 
incised. 


Value  of 
incisions. 


General 

measures. 


156  PURULENT  CONJUNCTIVITIS . 


of  silver  should  be  instilled  into  the  eye  every  second  hour 
throughout  the  day,  and  as  frequently  as  possible  during  the 
night,  until  the  purulent  discharge  has  perceptibly  diminished  ; 
when  the  lotion  may  be  used  every  three  or  four  hours.  I have 
no  doubt  that  the  sulphate  of  eserine  instilled  into  the  eye  two 
or  three  times  a day  is  frequently  of  great  use  in  cases  of 
ulceration  of  the  cornea,  depending  on  purulent  conjunctivitis. 
The  strength  of  the  solution  should  be  two  grains  of  sulphate  of 
eserine  to  an  ounce  of  water. 

M.  Wecker  advises  the  application  of  cold  compresses  to  the 
eyelids.  The  compresses  should  be  continued,  if  possible,  with- 
out intermission,  by  taking  pledgets  of  lint  sufficiently  large  to 
cover  the  eyelids,  which  should  be  laid  on  a lump  of  ice  until 
quite  cold  ; they  must  then  be  placed  on  the  lid,  and  changed 
when  they  become  in  the  least  warm.  Pledgets  of  this  kind 
should  be  kept  on  the  ice  in  rotation,  so  as  to  maintain  a con- 
stant cold  surface  to  the  inflamed  eyelid. 

With  regard  to  the  management  of  the  orbital  conjunctiva,  if 
much  swollen  and  overlapping  the  cornea,  it  is  advisable  to 
make  four  or  five  incisions  through  the  mucous  membrane, 
radiating  from  its  chemosed  portion,  which  overlaps  the  cornea, 
outwards  as  far  as  the  eyelids.*  I would  make  at  least  four 
such  incisions  down  to  the  sclerotic.  There  can,  I think,  be  no 
doubt  that,  by  cutting  through  the  swollen  conjunctiva  in  this 
way,  we  relieve  the  pressure  which  the  chemosis  exerts,  and 
thus  give  the  cornea  a chance  of  receiving  sufficient  nourish- 
ment to  keep  it  alive ; or  at  any  rate  of  preventing  the  ulceration 
from  extending. 

So  soon  as  the  purulent  discharge  has  disappeared,  a solution 
of  sulphate  of  alum,  two  grains  to  the  ounce,  may  be  substituted 
for  the  nitrate  of  silver  lotion. 

The  above  may  be  considered  as  the  special  and  necessary 
treatment  for  cases  of  purulent  conjunctivitis,  complicated  with 
lesion  of  the  cornea.  We  may  now  consider  one  or  two  points 
bearing  on  the  general  treatment  of  such  cases,  whether  com- 


* Lectures  “On  Diseases  of  the  Eye,”  by  J.  Morgan.  2nd  edit.  p.  72. 
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plicated  with  ulceration  or  not ; and  probably  one  of  the  most 
important  circumstances  to  attend  to  is  the  protection  of  the 
sound  eye,  if  only  one  is  affected,  since  the  purulent  secretion 
from  the  diseased  eye  is  very  apt  to  get  into  the  sound  one,  and 
induce  a similar  disease.  If,  therefore,  we  can  protect  the  sound  Guard 
eye  by  a pad  of  cotton  wool  and  a bandage,  we  shall  be  doing  soun  c>c' 
the  patient  most  valuable  service.  The  patient  himself  will 
readily  understand  the  advantage  of  this  proceeding,  and  submit 
to  the  trifling  discomfort  of  having  his  sound  eye  closed,  so  as 
to  protect  it  from  purulent  infection. 

The  pain  from  which  many  patients  suffer  in  this  disease  may  Relieve 
be  relieved  by  the  application  of  the  extract  of  belladonna  over  pam‘ 
the  forehead,  and  the  administration  of  chloral.  We  shall  often 
have  to  use  the  latter  drug  in  full  doses  at  bedtime,  for  it  is 
then  that  the  pain  generally  increases,  and  prevents  the  patient 
from  sleeping. 

With  regard  to  the  application  of  leeches,  I would  simply  say,  Leeches 
that  in  a case  of  purulent  conjunctivitis  occurring  in  a plethoric  ^efuL 
individual,  by  all  means  apply  six  or  eight  leeches  to  the  temples. 

But,  on  the  other  hand,  no  more  dangerous  rule  can  be  laid  down 
than  that,  because  a person  is  suffering  from  pain  and  purulent 
conjunctivitis,  leeches  are  to  be  applied  in  an  indiscriminate 
manner.  My  own  experience  would  lead  me  almost  to  reverse  Discretion 
this  rule,  but  in  practice  it  will  be  found  impossible  to  lay  down  “f  deple-C 
any  invariable  directions  on  the  subject.  It  would  be  as  absurd  tives- 
to  deplete  a weak,  anxious,  and  anaemic  patient  labouring  under 
purulent  conjunctivitis,  as  it  would  be  to  abstain  from  the  practice 
in  all  cases:  our  common  sense  must  guide  us  in  the  matter. 

So  far,  however,  from  leeches  being  always  useful  in  purulent  Stimulants 
conjunctivitis,  I am  inclined  to  think  that  stimulants  are  more  an  tonics' 
often  required ; rum  mixture,  with  quinine  and  morphia,  being 
frequently  called  for,  together  with  a generous  diet ; the  state  of 
the  patient’s  pulse  will  be  our  best  guide  as  to  the  extent  to 
which  this  practice  should  be  carried.  In  many  cases  the  in- 
fusion of  bark  with  ammonia  will  prove  of  the  greatest  benefit: 
should  it  seem  to  increase  the  pain  in  the  eye,  it  may  be  dis- 
continued, but  if  it  has  no  such  effect,  it  is  more  than  probable 
that  the  patient  will  improve  under  its  use. 
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We  cannot  too  strongly  insist  upon  the  enforcement  of  ab- 
solute cleanliness,  and,  as  far  as  possible,  segregation,  among 
patients  suffering  from  purulent  conjunctivitis.  The  attendants 
must  be  strictly  warned  as  to  the  danger  they  run  from  contact 
with  the  purulent  discharges.  Cases  of  purulent  conjunctivitis 
should  not  be  admitted  into  a general  hospital,  unless  they  can 
be  isolated ; and  the  strictest  orders  should  then  be  given,  that 
the  dressing  or  rags  employed  should  be  burnt  after  use.  Wash- 
ing utensils,  and  in  fact  everything  brought  in  contact  with  the 
patient,  should  be  retained  for  his  special  use.  If  purulent  con- 
junctivitis should  affect  a child  at  school,  he  should  immediately 
be  separated  from  his  playfellows ; and  the  same  remark  applies 
to  soldiers,  and,  in  fact,  to  collection  of  individuals,  whether  in 
families,  schools,  regiments,  or  any  other  condition  of  society. 

Diphtheritic  Conjunctivitis. — This  is  a comparatively 
rare  form  of  disease  in  this  country.*  In  some  parts  of  Germany, 
however,  diphtheritic  conjunctivitis  is  prevalent,  and  when  once 
a patient  has  been  attacked  with  it,  his  chances  of  recovering 
his  sight  are  less  promising  than  in  cases  of  purulent  conjunc- 
tivitis. 

Pathology  and  Symptoms. — If  we  bear  in  mind  the  character- 
istic features  of  diphtheria  in  other  situations,  we  shall  readily 
comprehend  the  nature  of  the  phenomena  induced  when  it 
attacks  the  conjunctiva.  The  same  tendency  manifests  itself 
here,  as  in  the  mucous  membrane  of  the  fauces  and  other  parts 
of  the  body,  for  a fibrinous  formation  to  occur,  not  only  on  the 
surface,  but  also  in  the  connective  tissue  of  the  mucous  mem- 
brane; the  eyelids  become  swollen,  hard,  and  brawny,  so  that  it 
is  with  difficulty  they  can  be  everted,  or,  in  many  cases,  even 
separated  from  one  another,  and  in  attempting  to  drag  them 
apart  we  often  put  the  patient  to  very  great  pain. 

On  examining  the  conjunctiva,  we  shall  find  it  of  a buff  tint, 


* See  “ Maladies  des  Yeux,”  par  M.  Wecker,  vol.  i.  p.  70  ; Cyprien 
Raynaud,  “Thesis,”  Paris,  1866;  “Lehr buck  der  Praktischen 
Augenheilkunde,”  von.  K.  Stellwag  von  Carion,  p.  378,  1864,  Wien. 
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streaked  here  and  there  with  a reddish  coloration,  the  inner  sur- 
face of  the  lids  presenting  a mottled  appearance.  This  arises 
from  the  buff-coloured  fibrinous  formations  which  infiltrate  the 
part,  exerting  pressure  on  the  vessels  and  stopping  the  circula- 
tion through  their  smaller  branches  ; some  of  the  larger  vessels 
remain  patent,  while  others  give  way,  and  their  altered  contents, 
staining  the  fibrinous  formation  around  them,  produce  the 
mottled  appearance  referred  to. 

Th£  contrast,  therefore,  between  the  condition  of  the  mucous  Not  red  and 
membrane  of  the  lids,  in  this  the  first  stage  of  diphtheria,  and  vlllous- 
that  of  purulent  conjunctivitis,  is  very  marked : in  the  latter,  the 
mucous  membrane  is  swollen,  and  of  a uniformly  deep  scarlet 
colour,  with  spots  of  ecchymosis  scattered  over  its  surface,  the 
enlarged  and  prominent  villi  giving  it  almost  the  appearance  of 
a granulating  sore  ; whereas  in  diphtheritic  conjunctivitis  the 
mucous  membrane  is  of  a buff  or  drab  colour,  comparatively 
smooth,  mottled  over  with  superficial  patches  of  exudation  and 
extravasated  blood,  and  a few  large  and  contorted  vessels  are 
usually  seen  on  its  surface. 

If  we  attempt  to  remove  any  of  this  fibrinous  formation,  we  Exudation 
shall  find  that  it  adheres  firmly  to  the  conjunctiva ; we  may  deeply5 
detach  it,  but  it  breaks  away  in  shreds,  and  from  the  jagged  connected- 
surface  of  the  wound  which  is  left,  a bloody,  serous  fluid  oozes 
away;  the  formation,  in  fact,  is  by  no  means  limited  to  the 
surface  of  the  conjunctiva,  but  exists  principally  in  the  sub- 
mucous connective  tissue. 

The  changes  and  appearance  of  the  conjunctiva  above  de- 
scribed are  not  confined  to  the  eyelids  ; the  same  condition 
exists  in  the  mucous  membrane  covering  the  sclerotic,  the 
fibrinous  formation  infiltrating  the  conjunctiva  throughout  the 
whole  of  its  extent,  and  too  often  extending  to  the  cornea. 

The  period  during  which  the  formation  is  being  produced  in  tst  stage : 
the  connective  tissue  may  be  considered  as  the  first  stage  of exudatlon* 
diphtheritic  conjunctivitis  ; it  usually  lasts  about  six  days,  and 
is  accompanied  with  fever  and  great  pain  in  the  eyes,  extending  pa;n  and 
to  the  temples  and  head  ; this  pain  is  increased  if  we  attempt  to  ^ever> 
open  the  eyelids,  which  are  swollen  and  of  brawny  hardness. 

The  temperature  of  the  part  is  sensibly  increased.  The  secre- 
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tion  at  this  period  is  scanty  and  serous.  As  a general  rule,  both 
eyes  are  affected. 

The  second  stage  is  one  of  reaction,  degenerative  changes 
taking  place  in  the  fibrinous  exudations,  which  become  softened 
and  broken  down.  The  detritus  thus  produced,  together  with 
pus  cells  from  the  connective  tissue,  and  disintegrated  blood 
corpuscles,  are  thrown  off  from  the  surface  of  the  conjunctiva 
as  a bloody,  purulent  discharge,  containing  shreds  of  fibrinous 
substance.  The  appearance  of  the  everted  lids  is  now  com- 
pletely altered,  and  nearly  approaches  that  of  the  second  stage 
of  purulent  conjunctivitis.  The  vessels  are  dilated  and  turgid 
with  blood,  the  surface  scarlet,  but  still  presenting  some  patches 
of  yellow  exudation  ; the  discharge  is  abundant.  The  patient 
is  now  almost  free  from  pain. 

The  second  stage  varies  in  its  duration,  in  proportion  to  the 
amount  and  depth  of  the  primary  infiltration  : if  this  has  been 
great,  the  suppurative  stage  will  be  prolonged,  and  the  reverse 
if  it  is  scanty  or  superficial. 

In  the  third  stage  of  the  disease,  the  inflammatory  action 
subsides,  and  the  effects  of  the  previous  changes  which  have 
taken  place  in  the  conjunctiva  become  apparent.  Of  these,  the 
destruction  of  the  sub-conjunctival  tissues,  consequent  on  the 
fibrinous  formation  in  the  part,  is  most  obvious  ; and  in  the 
reparation  of  the  damage  thus  done,  cicatrices  are  formed, 
which,  in  contracting,  press  upon  and  obstruct  the  few  remain- 
ing vessels  of  the  conjunctiva,  so  that  the  mucous  membrane 
may  at  length  be  entirely  destroyed,  and  replaced  by  white, 
glistening  cicatricial  tissue.  The  duration  of  this  stage  will 
vary  with  the  amount  of  destruction  already  effected ; it  is 
usually  prolonged. 

Prognosis. — From  the  foregoing  account,  it  is  evident  that  a 
favourable  termination  can  rarely  be  looked  for.  If  the  first 
stage  has  been  severe,  we  cannot  but  be  extremely  anxious  as 
to  the  result ; disorganization  of  the  cornea  is  almost  sure  to 
occur,  and  we  must  frame  our  opinion  accordingly.  Even  in 
apparently  mild  cases;  our  prognosis  must  be  guarded,  for,  like 
purulent  conjunctivitis,  the  disease  is  subject  to  relapses,  and  a 
case  which  at  first  appeared  favourable  may  be  less  so  after- 
wards. 
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Treatment  of  Diphtheritic  Conjunctivitis. — German  prac-  Treatment. 
titioners  advocate  an  antiphlogistic  plan  of  treatment  propor-  Continental 
tioned  to  the  sthenic  character  of  the  affection — namely,  the  Antiphlo- 
energetic  application  of  cold  to  the  part,  extensive  local  bleed-  glstlcs- 
ings,  and  the  severest  antiphlogistic  regimen.  Others  would 
add  the  administration  of  mercury  in  large  and  repeated  doses, 
so  as  to  bring  the  patient  under  the  influence  of  this  drug  as 
speedily  as  possible ; calomel  and  mercurial  inunction  are,  in  Mercury, 
fact,  recommended  ad  libitum,  and  appear  to  be  the  means  upon 
which  they  chiefly  rely  to  stay  the  progress  of  the  disease.  They 
have  been  closely  followed  by  other  continental  practiti  oners  : 
thus,  in  the  first  stage  of  diphtheritic  conjunctivitis,  M.  Wecker 
employs  cold  water  compresses  to  the  lids,  and  he  also  recom- 
mends the  application  of  leeches  to  the  temples  ; but  above  all 
things  he  insists  on  the  administration  of  calomel  every  two 
hours.  As  soon  as  the  patient  is  salivated,  he  affirms  that  the 
conjunctiva  loses  its  buff-grey  appearance,  the  second  stage  of 
the  disease  being  speedily  established.  He  speaks  favourably, 
also,  of  the  effects  of  tartar  emetic  in  relieving  the  feverish 
symptoms* 

As  our  continental  brethren  have  had  the  most  experience  in 
diphtheritic  conjunctivitis,  these  methods  of  treatment  demand 
our  careful  consideration,  but  my  own  experience  would  dispose  Efficacy 
me  to  adopt  a different  method,  and  one  which  has  been  very  doubtfu1' 
generally  sanctioned  both  in  England  and  America  in  the 
treatment  of  diphtheria,  t I rely  more  upon  large  doses  of  the 


* Dr.  Pagenstecher  reports  on  fourteen  cases  treated  “ by  scarifica- 
tions and  the  energetic  application  of  cold  in  the  diphtheritic,  caustics 
and  atropine  in  the  secreting,  stages.  Six  did  badly,  the  rest  were  more 
or  less  benefited. — Ophthalmic  Review,  vol.  i.  p.  109. 

Professor  Stellwag,  while  fully  adopting  the  antiphlogistic  method  in 
the  active  stages  of  the  disease,  rejects  mercury  and  other  reputed 
antiplastics  as  “ absolutely  and  certainly  inefficacious.” 

See  also  Ophthalmic  Hospital  Reports,  vol.  v.  p.  363,  where  the 
disease  is  reported  to  have  advanced  rapidly,  in  spite  of  calomel. 

d The  American  editors  of  Professor  Stellwag’s  work  observe  : “ The 
accepted  general  treatment  in  the  United  States  for  diphtheria  in  any 
form  is  the  administration  of  iron  and  nutrients,  e.g.,  beef-tea,  until  the 
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sesquichloride  of  iron  and  salicylic  acid  than  on  any  other  drugs, 
in  the  first  stage  of  the  disease  : thirty  drops  of  the  tincture 
of  iron  may  be  administered  every  three  hours,  and  this  in 
spite  of  the  fever  which  generally  attends  the  outset  of  the 
affection.  The  state  of  the  bowels  must  be  attended  to  ; hot 
baths  at  bedtime  often  induce  perspiration  and  quiet  the  patient. 
As  a general  rule,  a lowering  plan  of  treatment  is  to  be  avoided  ; 
on  the  other  hand,  soup  and  a generous,  though  non-stimulating, 
dietary  are  demanded.  Morphia  or  chloral  should  be  given  in 
sufficient  doses  at  bedtime  to  procure  the  patient  sleep  during 
the  night. 

With  regard  to  the  local  treatment  from  the  commencement 
of  the  disease,  we  may  with  advantage  apply  a lotion  containing 
salicylic  acid  gr.  x.,  tannic  acid  gr.  x.,  glycerine  5ss.,  vaseline  5SS.; 
this  lotion  should  be  painted  on  the  surface  of  the  conjunctiva 
every  hour. 

When  once  the  purulent  discharge  has  commenced,  and  the 
conjunctiva  become  red  and  vascular,  the  local  treatment  must 
be  conducted  upon  precisely  the  same  principles  as  I have 
described  for  the  treatment  of  purulent  conjunctivitis.  A solu- 
tion of  two  grains  of  nitrate  of  silver  to  an  ounce  of  water 
should  be  dropped  into  the  eye  frequently,  with  cold  compresses 
over  the  lids,  the  eye  being  kept  scrupulously  clean.  We  should 
remember  always  that  the  discharge  is  not  only  contagious,  but 
appears  to  possess  irritating  properties,  and  consequently  to 
keep  up  the  diseased  action,  if  allowed  to  remain  in  contact 
with  the  eye. 

In  the  third  stage  of  the  disease  very  little  can  be  done, 
beyond  ordering  the  patient  a mild  astringent  lotion  to  be 
used  twice  a day,  and  bathing  the  eyes  frequently  in  tepid  water. 
We  cannot  prevent  the  formation  and  contraction  of  the  cica- 
trices, which  are,  unfortunately,  the  natural  consequence  of  the 
loss  of  tissue,  following  the  previous  destructive  action  of  the 
disease. 


patient  has  rallied  from  the  depression  caused  by  the  disease.  We 
suppose  this  is  as  applicable  in  diphtheritic  conjunctivitis  as  in  any  other 
form  of  this  blood  disease”  (p.  325). 
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Granular  Conjunctivitis,  often  called  Military  Granular 

. CONJUNO 

Ophthalmia.# — This  is  a common  form  of  disease,  particu-  tivitis. 
larly  among  the  lower  classes,  who  are  exposed  to  malarious 
and  other  debilitating  influences.  It  depends  upon  the  presence 
of  numerous  small  granular  bodies  (Trachoma)  scattered  in  the 
connective  tissue  of  the  conjunctiva,  principally  in  the  tarso- 
orbital  fold,  and  sometimes  in  the  cornea.  These  growths  spring 
from  the  cells  of  the  connective  tissue  of  the  part ; they  con-  larged  villi, 
tain  no  bloodvessels  or  nerves,  and  are,  therefore,  utterly  unlike  formations, 
the  villi  in  every  respect  : they  are,  in  fact,  new  formations,  and 
not  a mere  hypertrophy  of  pre-existing  ones,  as  Dr.  Schmid  and 
various  other  authorities  hold. 

On  everting  the  lid  of  a person  suffering  from  granular 
conjunctivitis,  it  is  true  that  we  shall,  in  the  majority  of 
instances,  find  the  papillae  of  the  conjunctiva  more  or  less 
congested  and  enlarged,  their  hue  varying  according  to  the  stage 
of  the  disease.  In  chronic  cases,  the  epithelium  covering  them 
becomes  thickened,  and  they  are  prominent  and  of  a dusky 
brownish-red  hue.  On  the  other  hand,  the  neoplastic  growths, 
which  are  characteristic  of  granular  conjunctivitis,  are  most 
abundant  on  the  superior  tarso-orbital  fold,  and  sometimes  extend 
to  the  orbital  conjunctiva  where  there  are  no  villi.  Frequently, 
however,  they  are  so  small  that  we  must  employ  a lens  in  order 
that  we  may  clearly  discern  them.  But  whether  situated  in  the 
tarsal  or  orbital  mucous  membrane,  they  present  the  same 
appearance  of  small  granular  masses,  aptly  compared  to  millet  Resemble 
seeds,  situated  immediately  beneath  the  conjunctiva.  As  the  seeds," 
disease  advances,  these  granular  bodies  may  increase  consider- 
ably in  size,  and  can  then  be  distinctly  seen  scattered  among 
the  enlarged  villi  of  the  palpebral  and  orbital  portions  of  the 
conjunctiva,  sometimes  they  extend  to  the  cornea.  In  the 
more  chronic  forms  of  the  malady,  owing  to  an  excessive 
development  of  intercellular  material,  which  assumes  a gela- 


* See  “Maladies  des  Yeux,”  par  M.  Wecker,  vol.  i.  p.  98; 
“Lehrbuch  der  Augenheilkunde,”  von  Stellwag  v.  Carion,  p.  385; 
“ L’Ophthalmie  militaire  a l’Academie  Royale  de  Medecine  de 
Belgique,”  par  le  Dr.  Warlomont,  Ann.  T Oculislique,  tom.  xlii.  127. 
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tinous  character,  the  trachoma  sometimes  attain  the  size  and 
translucency  of  boiled  tapioca  grains— constituting  the  “frog- 
spawn”  granulations  of  some  pathologists. 

If  we  examine  these  granular  structures  with  the  microscope 
in  their  early  stages,  we  find  that  they  consist  of  a stroma  of 
connective  tissue,  containing  a number  of  nucleated  cells  with  a 
little  fluid  ; they  subsequently  undergo  fatty  degeneration ; this  is 
also  the  case  in  those  chronic  forms  where  the  cell  elements  are 
replaced  by  the  gelatinous  intercellular  material  already  de- 
scribed. It  is  often  difficult  to  draw  a line  of  demarcation 
between  the  embryo  elements  of  the  connective  tissue  and  the 
growths  of  granular  conjunctivitis  ; but  however  similar  in 
appearance,  their  properties  are  dissimilar,  for  the  granular 
bodies,  in  place  of  becoming  developed  into  connective  tissue, 
degenerate  into  a fatty  or  other  perishable  substance,  which  is 
gradually  absorbed,  and  the  space  which  it  has  occupied  con- 
tracting, cicatrices  are  left  to  mark  its  former  position.  It  is  to 
the  existence  of  a conglomeration  of  these  cicatrices,  and  the 
consequent  contraction  of  the  conjunctival  tissue  thus  induced, 
that  the  unfavourable  results  of  this  form  of  disease  are  mainly 
due  : the  cicatrices  presenting  a rough  and  uneven  surface, 
which,  by  constantly  rubbing  against  the  cornea,  induces  irri- 
tation and  subsequently  vascular  opacity  of  that  important 
structure. 

Sy))iptoms. — Granular  conjunctivitis  may  be  described  under 
two  heads,  the  acute  and  chronic  ; the  former  may  be  con- 
veniently divided  into  three  stages. 

The  first  stage  of  acute  granular  conjunctivitis  usually  lasts 
from  eight  to  ten  days  ; the  patient  complains  of  intolerance  of 
light,  and  supra-orbital  pains  ; he  has  a sensation  as  if  sand  or 
grit  were  in  the  eye,  and  profuse  lachrymation.  The  margins 
of  the  lid  are  slightly  swollen,  and,  on  everting  them,  we  find  the 
palpebral  conjunctiva  to  be  congested,  and  a number  of  small, 
white,  prominent  bodies,  looking  like  millet  seeds,  may  be 
noticed  embedded  in  the  mucous  membrane. # This  condition 


* Dr.  H.  Snellen  on  Diseases  of  the  Conjunctiva : Ophth.  Hosp. 
Reports , vol.  iv.  p.  61. 
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of  the  conjunctiva  is  most  marked  in  the  upper  lid,  and  especially 
along  the  tarso-orbital  fold.  But  the  palpebral  conjunctiva  is 
not  alone  affected  ; the  same  condition  may  extend  to  the  mucous 
membrane  over  the  globe  of  the  eye  ; minute  white  specks  of 
a similar  nature  may  frequently  be  seen  in  the  cornea,  with 
numerous  small  but  easily  defined  vessels  coursing  over  it, 
inducing  a well-marked  vascular  opacity  of  this  structure. 

This  condition  having  lasted  about  ten  days,  the  second  or  2nd  stage : 
inflammatory  stage  of  the  disease  commences.  The  con-  tory.mma' 
junctiva  becomes  congested,  and  in  the  course  of  a few  days  a 
muco-purulent  discharge  takes  place  from  its  surface. 

The  muco-purulent  stage  of  granular  conjunctivitis  is  generally  with  sub- 
a protracted  one : the  patient  may  complain  of  only  slight  photo-  symptoms, 
phobia,  and  of  little,  if  any,  supra-orbital  pain  : he  can  open  his 
eyes  with  comparative  comfort  and,  unless  the  cornea  is  involved, 
can  manage  to  see  his  way  about.  The  palpebral  conjunctiva, 
however,  is  intensely  congested,  the  villi  being  prominent.  This 
state  of  things  may  last  for  a month  or  more  ; and  although  the  A less 
symptoms  are  not  very  acute,  they  are  most  intractable,  super-  form.ablc 
ficial  ulceration  of  the  cornea  frequently  complicating  the  case, 
and  too  often  rendering  the  structure  opaque. 

Treatment. — The  treatment  to  be  employed  in  acute  granular  Treatment. 
conjunctivitis  will  necessarily  vary  according  to  the  progress 
which  the  disease  has  made.  We  must  bear  in  mind  the  fact  inflamma- 
that  the  inflammatory  action,  under  these  circumstances,  is  a tive.Cma" 
curative  one,  and  we  are  likely  to  do  more  harm  than  good  by 
applying  astringents  and  such  like  remedies  to  the  conjunctiva. 

If  the  irritation  going  on  in  the  eye  is  excessive,  the  patient 
should  be  confined  to  a dark  room,  and  his  eyes  bathed  with 
tepid  water  four  or  five  times  a day.  At  bedtime  the  extract  of 
belladonna  should  be  smeared  over  the  skin  of  the  eyelids. 

In  the  second  stage  of  this  affection,  our  treatment  must  be 
guided  by  the  character  of  the  inflammatory  action  going  on  in 
the  conjunctiva,  and  more  particularly  by  the  condition  of  the 
cornea.  So  long  as  the  cornea  is  free  from  ulceration,  and  there 
are  no  indications  of  destructive  changes  going  on  in  it,  we  may 
with  safety  allow  the  conjunctivitis  to  run  its  course  without  any 
local  application.  The  eyes  must  be  kept  clean,  and  poppy- 
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head  fomentations  are  often  grateful  to  the  patient,  and  are  a 
means  of  keeping  his  mind  employed.  Tonics  are  generally 
required  : soda  and  quinine,  together  with  Dover’s  powder,  may 
be  given  with  advantage  three  or  four  times  a day,  and  subse- 
quently the  chlorate  of  potash  with  the  tincture  of  muriate  of  iron. 
I would  even  advise  these  remedies,  together  with  a generous 
dietary,  in  cases  where  the  second  stage  of  the  disease  is  pur- 
suing an  active  course,  and  much  more  so  when  the  inflamma- 
tory action  is  languid  and  weak.  In  the  latter  case  it  will  be 
well  to  stimulate  the  conjunctiva,  by  applying  sulphate  of  copper 
to  its  surface  once  a day,  until  such  an  amount  of  increased 
action  is  excited  as  will  be  sufficient  to  destroy  the  neoplastic 
growths,  which  are  the  origin  and  cause  of  all  the  mischief. 

The  Causes  of  granular  conjunctivitis  may,  as  a general  rule, 
be  traced  to  influences  which  engender  an  impaired  state  of  the 
nutritive  functions.  Among  these,  the  overcrowding  of  human 
beings,  together  with  filth,  impure  air,  want  of  proper  food,  and 
in  fact  deficient  sanitary  arrangements  in  general,  are  doubtless 
the  most  prolific  sources  of  this  disease,  and  are  capable  not  only 
of  causing  conjunctivitis  in  men,  but  also  in  the  lower  animals. 

There  are,  probably,  few  people  among  whom  granular  con- 
junctivitis is  more  common  than  the  lower  orders  of  Irish,  in 
Great  Britain  and  elsewhere.  The  poorer  classes  in  every 
part  of  the  world,  are  more  subject  to  it  than  their  richer 
brethren  ; but  local  influences  seem  most  fertile  in  generating 
the  disease,  and  may  even  give  it  an  endemic  character.  An 
instance  of  this  kind  was  to  be  found  in  certain  schools  in 
Calcutta.  The  children  in  one  of  these  schools  were  of  diffe- 
rent nationalities — natives,  half-castes,  and  Europeans — but 
the  buildings  were  situated  in  a most  filthy  part  of  the  city, 
and  were  surrounded  by  open  drains,  and  every  conceivable 
abomination,  and  granular  conjunctivitis  was  never  absent  from 
among  the  boys  ; whereas,  in  other  schools  of  a similar  nature, 
but  situated  in  a healthy  locality,  not  a single  instance  cf  the 
disease  was  to  be  met  with. 

It  is  a remarkable  fact,  that  the  frequent  and  prolonged 
instillation  of  atropine  to  the  surface  of  the  conjunctiva  appears 
to  give  rise  to  granular  conjunctivitis  ; at  any  rate,  one  sees 
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this  form  of  disease  arising  after  the  long-continued  instillation 
of  atropine. 

Chronic  Granular  Conjunctivitis— Commences  it  may 
be  without  any  previous  acute  attack,  with  the  appearance  of 
neoplastic  growths  beneath  the  conjunctiva.  The  granular 
bodies  may  be  so  small  that  we  require  the  aid  of  a magni- 
fying glass  to  see  them.  In  this  condition  they  do  not  neces- 
sarily give  rise  to  any  inconvenience  ; the  patient  may  be 
unconscious  of  their  existence,  but  usually  complains  of  “ sore 
eyes.”  Any  slight  cause,  such  as  a disordered  stomach,  or 
over-exposure  to  the  glare  of  the  sun — in  fact,  any  irritation 
immediately  sets  up  an  attack  of  conjunctivitis  ; the  neoplasms 
increase  in  size  during  these  periods  of  disturbance,  and  are, 
indeed,  the  immediate  cause  of  the  hyperaction  going  on  in  the 
conjunctiva.* 

Individuals  affected  with  this  chronic  form  of  disease  are 
consequently  liable  to  suffer  from  attacks  of  conjunctivitis* 
rendering  them  utterly  unfit  to  carry  on  the  ordinary  duties  of 
life.  It  is  not  uncommon  to  meet  with  soldiers  suffering  from 
granular  conjunctivitis,  particularly  if  serving  in  the  tropics,  the 
climate  predisposing  them  to  this  affection  ; and  their  symptoms 
may  be  such  as  to  lead  one  to  suppose  that  they  are  malingering  ; 
their  eyes  look  tolerably  healthy,  but  as  soon  as  they  are  put  to 
any  work,  necessitating  exposure  to  sun  and  dust,  they  get  an 
attack  of  conjunctivitis.  Cases  of  this  description  may  at  first 
sight  appear  suspicious  ; unfortunately,  their  termination,  in 
the  majority  of  instances,  proves  that  they  are  of  a most  serious 
character,  ending  as  they  too  often  do  in  destructive  changes  in 
the  cornea,  f 

This  chronic  form  of  the  disease  may  exist  for  years  without 
inducing  any  great  amount  of  hypertrophy  of  the  villi  ; but 
sooner  or  later  these  become  prominent,  and  between  them 
patches  of  white  cicatricial  tissue  are  to  be  seen,  produced  by 


* Beale's  Archives,  vol.  iii.  p.  201. 

t Ophthalmic  Surgery,  by  Dr.  P.  Frank  : Army  Medical  Reports  for 
1 860. 
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the  degenerative  changes  in  the  mucous  membrane,  beneath 
which  the  granular  bodies  existed.  The  uneven  surface  of  the 
mucous  membrane  thus  produced,  by  constantly  rubbing  against 
the  cornea,  often  leads  to  vascular  opacity  of  that  structure. 

The  Symptoms  of  chronic  granular  conjunctivitis  have  been 
pretty  clearly  indicated  in  the  above  remarks  ; but  I may, 
perhaps,  recapitulate  them  with  advantage.  In  the  early  stages 
of  the  disease,  the  only  reliable  feature  upon  which  we  can 
depend  for  its  identification  is  the  presence  of  the  minute 
granular  bodies  beneath  the  conjunctiva.  They  give  rise  from 
ime  to  time  to  attacks  of  conjunctivitis,  the  mucous  mem- 
brane becoming  congested,  its  villi  more  or  less  turgid,  while 
the  patient  complains  of  slight  pain  in  the  eye,  intolerance  of 
light  and  lachrvmation.  After  each  attack  of  this  kind,  the  neo- 
plastic growths  increase  in  size,  often  attaining  to  that  of  a grain 
of  sago. 

This  state  of  things  may  last  for  a considerable  period,  but 
sooner  or  later  the  material  of  the  granular  bodies  disinte- 
grates, and  loss  of  substance  thus  occurring  in  the  connec- 
tive tissue  of  the  part,  the  cavity  closes  by  the  formation  of 
a cicatrix.  As  these  minute  cicatrices  coalesce,  patches  of  a 
dense  fibrous  structure  form  on  the  surface  of,  or  rather  re- 
place, the  conjunctiva.  It  is  seldom  that  the  whole  of  the 
tarsal  mucous  membrane  is  thus  destroyed  : portions  of  it 
remain,  the  villi  having  become  hypertrophied,  so  that  the 
everted  lid  presents  an  uneven  appearance,  rough  velvet-like 
patches  rising  up  between  bands  of  cicatricial  tissue. 

The  uneven  surface  of  the  conjunctiva  thus  produced  by 
rubbing  against  the  cornea,  causes  so  much  irritation,  that  it 
passes  into  a state  of  vascular  opacity  : or  it  may  be  that 
entropium  is  produced  from  an  incurving  of  the  tarsal  carti- 
lage, induced  by  the  cicatrization  of  the  spaces  occupied  by 
the  neoplastic  bodies  of  granular  conjunctivitis.  As  changes 
in  the  cornea  advance,  the  sight  is  more  or  less  impaired,  and 
ultimately  the  patient  becomes  almost  blind.  The  disease, 
depending  as  it  generally  does  upon  constitutional  causes,  most 
commonly  affects  both  eyes. 

Treatment. — The  remarks  which  I have  already  made,  on  the 


Treatment. 
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importance  of  attending  to  the  external  circumstances  and 
hygienic  conditions  of  patient  suffering  from  acute  granular  Sanitary 
conjunctivitis,  are  equally  applicable  to  the  chronic  form  of  the  measures- 
disease ; and  unless  these  are  carefully  regulated,  other  treat- 
ment will  be  useless. 

In  the  selection  of  remedies,  our  object  must  be  to  excite 
sufficient  inflammation  in  the  mucous  membrane  to  destroy 
the  diseased  action  going  on  in  the  part  ; and  with  this  in  view, 
we  may  smear  a crystal  of  sulphate  of  copper  over  the  con-  Promote 
junctiva  of  the  upper  and  lower  lids,  every  other  morning,  or  tionPby  cup. 
until  we  have  induced  a considerable  amount  of  irritation  in  sub>h- 
the  part,  ending  in  suppurative  conjunctivitis  of  a mild  character.* 

In  this  way  we  may  hope,  not  only  to  cause  absorption  of  the 
existing  granular  bodies,  but  also,  by  having  at  the  same  time 
improved  the  patient's  general  health,  to  prevent  their  repro- 
duction. 

Acetate  of  lead  has  been  employed  for  the  cure  of  chronic  Various 
granular  conjunctivitis.  It  is  recommended  that  the  powdered  specifics, 
acetate  of  lead  should  be  sprinkled  over  the  surface  of  the 
diseased  mucous  membrane,  once  or  twice  a week.  Liquor 
potassae  has  been  applied  to  the  conjunctiva,  and  its  efficacy  is 
highly  spoken  of.  I have  tried  many  of  the  so-called  specifics, 
but  have  never  yet  cured  a case  of  granular  conjunctivitis  unless 
upon  the  principles  above  laid  down,  though  I by  no  means 
assert  that  sulphate  of  copper  is  the  only  remedy  which  we  can 
use  under  these  circumstances.  Any  other  substance  which 
will  excite  sufficient  inflammation  in  the  conjunctiva  to  cause 
absorption  of  the  granular  bodies,  will  answer  the  purpose 
equally  well.  On  the  other  hand,  if  the  patient  is  placed  in 
improved  sanitary  conditions,  the  disease  may  disappear  of 
itself,  unless  the  neoplastic  growths  have  given  rise  to  cicatricial 
tissue  replacing  the  healthy  conjunctiva.  In  combination  with 
general  treatment  of  this  description,  in  chronic  cases  of  granular 
conjunctivitis,  complicated  as  they  always  are  with  more  or  less 


* M.  Warlomont  having  tested  a number  of  medicinal  agents  with  a 
view  to  find  a substitute  for  inoculation,  is  in  favour  of  sulphate  of 
copper.  Ophthalmic  Review,  vol.  i.  p.  186. 
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haziness  of  the  cornea,  equal  parts  of  tannic  acid  and  iodoform 
dusted  on  to  the  conjunctiva  of  the  affected  eye  once  or  twice  a 
day  affords  the  patient  relief.  The  operation  of  peritomy  is 
sometimes  attended  with  favourable  results,  as  I shall  subse- 
quently explain  when  describing  vascular  opacities  of  the  cornea. 

I need  hardly  say  that  English  soldiers  in  the  tropics,  suffer- 
ing from  this  form  of  conjunctivitis,  should  be  sent  to  Europe. 
As  a general  rule,  they  are  an  encumbrance  to  the  service, 
being  quite  useless  as  effective  members  of  their  regiments  ; 
while,  at  any  time,  active  changes  may  be  set  up,  and  a puru- 
lent discharge  established,  capable  of  propagating  suppurative 
conjunctivitis  by  contagion,  and  they  may  thus  become  a source 
of  widespread  mischief  to  their  regiment. 

The  following  conclusions  regarding  military  ophthalmia 
(granular  conjunctivitis)  have  been  arrived  at  by  M.  Warlomont, 
from  an  analysis  of  the  lengthy  discussion  on  this  subject  by 
the  Royal  Medical  Academy  of  Belgium: — 

I.  Military  Ophthalmia,  also  called  contagious  ophthalmia, 
granulous  ophthalmia,  &c.,  is  an  affection  essentially  trans- 
missible, and  subject  to  easy  and  frequent  relapses.  Those  who 
have  been  affected  by  it  are  never  sure  of  a perfect  cure. 

II.  If  it  be  true,  as  some  state,  that  it  can  arise  spontaneously 
in  civil  populations,  it  is  as  surely  established,  on  the  other  hand, 
that  in  all  the  countries  of  Europe,  where  its  presence  has  been 
assured,  it  has  always  commenced  in  the  army,  and  spread 
itself  from  them  among  other  classes  of  the  population. 

III.  In  Belgium,  especially,  it  has  been  proved  that  before 
1834  it  affected  the  army  almost  exclusively.  It  was  only  after 
this  period,  and  dating  from  the  disbanding  of  those  affected  by 
granulations,  and  their  return  to  their  homes — a measure  ordered 
by  the  Minister  of  War,  on  the  proposition  of  the  Sanitary 
Inspector-General  of  the  Army,  and  sanctioned  by  the  Commis- 
sion of  Inquiry  and  by  Professor  Jiinken  of  Berlin — that  its 
extension  began  among  the  civil  population. 

IV.  The  isolation  of  individuals  affected  with  military  oph- 
thalmia in  all  its  stages  is  imperatively  demanded  by  the  con- 
tagious character  of  the  affection.  Beyond  this  prophylactic 
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measure,  it  is  not  possible  to  retard  or  extirpate  the  disease. 

To  send  back  affected  patients  to  their  homes  is,  therefore,  a 
dangerous  and  irrational  proceeding. 

V.  Individuals  who  have  had  this  ophthalmia  during  their 
service,  may  be  attacked  afresh  with  it  in  their  homes,  without 
having  been  again  exposed  to  the  producing  cause,  and  though 
they  may  have  borne  no  traces  of  the  disease  at  the  time  of  their 
discharge.  These  relapses  may  take  place  at  periods  more  or 
less  distant,  and  science,  possessing  no  criterion  by  means  of 
which  the  limits  of  the  connexion  may  be  fixed,  the  disorders 
which  are  the  consequence  of  it  may  be  brought  forward  by 
those  who  have  suffered  from  them,  and  urged  as  a claim  to 
the  assistance  of  the  State,  whatever  may  be  the  interval  which 
has  intervened  between  the  first  and  following  attacks.* 

Pustular  Conjunctivitis. f — Under  this  head  I include  the  Pustular 
“conjunctivitis  phlyctenulosa”  and  “pustulosa,”  the  “ scrofulous  Twms.0* 
corneitis”  or  “ herpes  of  the  conjunctiva  and  cornea”  of  some 
authors. 

It  is  advisable,  however,  to  describe  phlyctenular  conjuncti-  Two  forms 
vitis  under  two  heads,  according  to  the  position  of  the  vesicle 
or  herpetic  spots  ; in  many  instances  they  are  confined  to  the  Conjunc- 
orbital  mucous  membrane,  and  the  conjunctivitis  is  then  a very  corneal 
simple  matter,  but  if  the  vesicle  extend  to  the  cornea,  it  be- 
comes a most  distressing  affection.  In  some  cases  the  vesicles 
invade  both  the  cornea  and  conjunctiva  at  once,  or  they  may 
surround  the  cornea  like  a row  of  beads  ; at  other  times  they 
are  situated  partly  on  the  cornea  and  partly  on  the  conjunc- 
tiva. 

1.  With  regard  to  that  form  of  the  disease  in  which  the  First  form- 
vesicles  are  confined  to  the  conjunctiva.  In  these  cases  they  “Pustules’ 
rarely  exceed  two  or  three  in  number,  but  are  apt  to  occur  in  Isolated, 
succession  one  after  the  other,  and  consequently  worry  the 


* L’ Ophthalmic  militaire  a I’Academie  Royale  de  Medecine  de 
Lelgique,  par  M.  le  Dr.  Warlomont,  extrait  des  Annales  <f  Oculist ique, 
tom.  xlii.  p.  126. 

. f “ Maladies  des  Yeux,”  par  M.  Wecker,  vol.  i.  p.  139. 
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patient  a good  deal.  Each  vesicle  consists  at  first,  either  of  a 
simple  elevation  of  the  epithelium  by  a collection  of  serous  fluid 
beneath  it,  forming  a minute  vesicle  not  larger  than  a pin’s  head, 
or  of  an  equally  minute,  whitish,  nodular  mass  or  pimple,  on  the 
summit  of  which  a similar  vesicle  is  quickly  developed.  These 
vesicles  are  always  confined  to  the  parts  surrounding  a nerve 
branch.  The  vesicles  are  situated  on  a patch  of  congested  con- 
junctiva, while  the  remainder  of  the  mucous  membrane  may 
present  a perfectly  healthy  appearance.  If  several  vesicles 
co-exist  on  the  conjunctiva  of  the  same  eye,  a large  portion,  or 
even  the  whole  membrane,  may  appear  red  and  inflamed  ; the 
vesicles,  however,  being  raised  above  the  surface  of  the  con- 
junctiva, and  of  a whitish-yellow  colour,  are  always  sufficiently 
apparent  against  the  red  ground.  The  vesicle  may  become  ab- 
sorbed in  the  course  of  eight  or  ten  days  ; or  the  epithelium 
giving  way,  a superficial  ulcer  remains,  which  in  the  majority  of 
instances  speedily  heals;  the  congestion  of  the  conjunctiva  then 
disappears,  and  the  parts  return  to  their  normal  condition* 

Symptoms. — The  symptoms  to  which  this  form  of  pustular 
conjunctivitis  gives  rise  are  usually  unimportant,  the  patient 
complaining  of  a sensation  of  grit  or  sand  in  the  eye,  and  of 
slight  pain  when  the  eyeball  is  turned  in  the  opposite  direction 
to  the  band  of  congested  conjunctival  vessels.  After  using  the 
eye  for  a time,  it  begins  to  ache  and  water  slightly.  Unless  the 
vesicles  are  situated  on  the  cornea,  the  patient  seldom  suffers 
from  much  intolerance  of  light,  but  comes  to  us  with  his  eyes 
wide  open,  complaining  of  the  above  symptoms ; he  will 
probably  add  that  his  eyelids  stick  together  during  sleep.  On 
examining  the  eye,  one  or  more  pustules  may  be  seen  on  or 
near  the  margin  of  the  cornea,  the  conjunctiva  surrounding 
them  being  somewhat  congested  ; but  with  this  exception,  the 
eye  appears  perfectly  healthy. 

Treatment. — I know  of  no  treatment  so  efficacious  in  this 
form  of  pustular  conjunctivitis,  as  dusting  over  the  vesicles  and 
congested  portion  of  the  conjunctiva  with  calomel,  once  a day. 


* “ Pathology  of  the  Human  Eye.”  Dalrymple,  Plate  XIII. 
description. 
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The  calomel  may  be  most  conveniently  applied  with  a camehs- 
hair  pencil,  and  the  eyelids  immediately  closed  and  kept  shut 
for  a few  minutes.  This  application  causes  the  patient  a little 
pain  and  momentary  irritation.  Mr.  Edgar  Browne  recommends 
finely  powdered  iodoform  to  be  used  in  this  way.  The  edges  of 
the  lids  should  be  smeared  with  the  dilute  oxide  of  mercury  Ung  hyd 
ointment  (one  part  to  three  of  vaseline)  every  night  before  going  ox' 
to  bed.  Some  surgeons  recommend  a weak  solution  of  acetate 
of  lead  or  zinc  to  be  dropped  into  the  eye  two  or  three  times  a 
day.  But  independently  of  treatment,  the  tendency  of  the 
disease  is  to  get  well  of  itself,  unless  the  patient  be  in  a low  improve 
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2.  In  the  second  class  of  cases  of  pustular  conjunctivitis,  or, 
as  it  has  been  styled,  herpes  of  the  cornea,  in  contradistinction 
to  that  of  the  conjunctiva,  both  eyes  are  usually  affected  ; the 
disease  is  most  commonly  met  with  among  children  from  six  to 
twelve  years  of  age.  This  affection  is  sometimes  described  as  “Scrofu- 
scrofulous  keratitis.*  ^ Hera 

On  examining  the  cornea,  which  may  be  a matter  of  difficulty, 
on  account  of  the  spasmodic  closure  of  the  lids  and  intolerance 
of  light  which  attend  the  affection — we  shall  notice  several  small  Pustules 


on  cornea, 


white  specks  on  its  surface,  consisting  of  vesicles  similar  to  those 
already  described  as  occurring  on  the  conjunctiva ; they  run 
the  same  course,  either  their  contents  become  absorbed,  or  the 
epithelium  covering  them  falling  off,  leaves  a small  ulcer  on 
the  surface  of  the  cornea.  These  little  ulcers  involving  the 
superficial  layers  of  the  cornea,  expose  the  terminal  branches  of 
a nerve  (Fig.  2),  and  so  the  intense  photophobia.  The  vesicles 
are  confined,  in  great  measure,  to  the  superficial  layers  of  the 
cornea,  but  the  abraded  surface  sometimes  takes  a considerable 
time  to  heal,  and  is  apt  to  degenerate  into  an  unhealthy  ulcer, f May  leave 
There  is  a marked  disposition  for  a succession  of  these  pustules  1 !l'trs’ 


* Dixon  “ On  Diseases  of  the  Eye,”  p.  95,  3rd  edition. 
+ “ Maladies  des  Yeux,”  par  M.  Wecker,  vol.  i.  p.  141. 
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to  form,  sometimes  for  months  together,  rendering  the  complaint 
most  distressing  to  the  patient,  and  difficult  to  cure. 

In  well-marked  cases  the  cornea  is  hazy,  spots  of  opacity, 
corresponding  to  the  vesicles,  being  scattered  over  its  surface  ; 
vessels  may  also  be  seen  meandering  over  it  from  the  conjunc- 
tival border  towards  the  vesicles.  The  vessels  of  the  conjunc- 
tiva, as  a general  rule,  become  uniformly,  though  not  deeply, 
congested  ; the  subconjunctival  tissue  is  also  involved,  and  its 
characteristic  pinkish  zone,  surrounding  the  circumference  of 
the  cornea,  is  often  to  be  seen. 

The  skin  about  the  inner  angles  of  the  eyes  is  apt  to  become 
excoriated,  from  the  patient  constantly  pressing  his  hands 
against  his  eyelids  to  exclude  the  light,  and  from  the  perpetual 
flow  of  tears  over  the  part.  This  excoriated  state  of  the  inner 
angle  of  the  eye  and  lower  lid  often  adds  much  to  the  patient’s 
troubles  ; moreover,  in  many  cases,  the  disease  is  associated 
with  eczematous  or  herpetic  sores  about  the  nostrils,  lips,  or 
checks,  and  it  may  be  with  an  enlargement  of  the  glands  of  the 
neck. 

But  perhaps  the  most  characteristic  feature  of  this  form  of  the 
disease  are  the  nervous  phenomena  which  attend  it — the  intense 
intolerance  of  light,  and  spasm  of  the  lids.  There  may  be  also 
considerable  ciliary  pain,  but  this  is  by  no  means  a constant 
symptom.  The  photophobia  and  blepharospasm  are  intimately 
associated  with  each  other,  the  former  being  referrible  to  hyper- 
aesthesia  of  the  retina,  by  which  a painful  sense  of  dazzling  is 
produced  by  even  a feeble  light ; and  the  latter  to  a morbid  reflex 
action,  excited  by  irritation  of  the  nerves  of  the  cornea,  causing 
intense  hyperaesthesia  of  the  retina  of  the  optic  nerve,  or  both, 
which  is  reflected  through  the  portio  dura  to  the  orbicularis 
muscle.  There  can  be  no  doubt  that  the  impression  of  light  on 
the  retina  plays  a most  important  part  in  exciting  this  spasm,  for 
it  is  greatly  lessened  if  the  patient  be  removed  into  a dark  room, 
when  he  may  succeed  in  opening  his  eyes  ; the  relaxation  of  the 
muscular  spasm,  however,  is  by  no  means  complete,  and  it 
therefore  seems  reasonable  to  infer  that  both  the  optic  and  fifth 
nerves  co-operate  in  its  production,  just  as  in  the  familiar 
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instance  of  sneezing,  which  though  generally  excited  through 
the  fifth  nerve,  may  also  in  this  affection  of  the  cornea  be  deter- 
mined by  a dazzling  light. 

It  is  generally  possible  to  diagnose  a case  of  this  form  of  con- 
junctivitis, from  the  appearance  and  gesture  of  the  patient,  physi- 
without  even  examining  his  eyes  ; he  comes  to  us  with  his  eye-  dfagSic. 
lids  firmly  closed,  his  head  bent  down,  and  a handkerchief  or 
both  hands  pressed  against  his  eyes,  so  as  to  exclude  every 
particle  of  light  from  reaching  the  retina.  If  we  attempt  to 
force  open  the  eyelids,  a gush  of  tears  escapes  from  them,  and 
the  eyeballs  are  involuntarily  turned  upwards,  the  patient  making 
a desperate  effort  to  close  his  lids,  and  sometimes  sneezing 
violently. 

Treatment. — Our  treatment  must  be  directed  to  the  improve-  Treatment. 
ment  of  the  patient’s  general  health.  Cod-liver  oil  and  iodide  pUre  air, 
of  iron,  together  with  nourishing  food,  cleanliness,  and  fresh  air,  cod-live^1  ’ 
are  the  class  of  remedies  upon  which  we  can  depend.  In  place  oil- 
of  giving  iron,  we  may  commence  our  treatment  by  administering  iron, 
a few  grains  of  quinine  combined  with  carbonate  of  soda  twice  Quinia. 
a day  ; these  drugs  may  be  continued  with  advantage,  together 
with  iodide  of  iron.  Arsenic  is  especially  useful  in  cases  where  Arsenic, 
the  disease  is  accompanied  with  eczema  or  other  affections  of 
the  skin  covering  the  patient’s  face  ; in  instances  of  this  descrip- 
tion, to  cure  the  disease  of  the  skin  is  to  cure  the  affection  of 
the  eyes.  Arsenic  is  administered,  I think,  most  advantageously 
in  the  form  of  the  liquor  arsenicalis,  to  be  taken  freely  diluted 
in  water,  after  food.  The  dose  must  vary  with  the  age  of  the 
patient  ; but  for  an  adult  I generally  order  six  minims,  to  be 
increased  to  ten,  three  times  a day,  until  the  affection  of  the 
skin  and  eyes  begins  to  improve,  or  until  the  characteristic 
effects  of  the  drug  have  manifested  themselves. 

Counter-irritation,  by  means  of  tincture  of  iodine  painted  over  Counter- 
the  skin  of  the  lids  every  evening,  a succession  of  small  blisters,  irntatlon- 
or  what  is  much  more  effectual,  an  issue  opened  in  the  skin  of 
the  temple,  are  very  useful  adjuncts  to  the  foregoing  treatment. 

A strong  solution  of  atropine  should  be  dropped  into  the  eye  Atropine, 
twice  a day  ; it  relieves  the  intense  photophobia. 
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It  sometimes  happens  that  atropine  irritates  the  conjunctiva, 
in  which  case  the  extract  of  belladonna  may  with  advantage  be 
smeared  over  the  eyebrows  twice  a day.  The  patient  usually 
experiences  great  relief  after  his  pupils  have  become  fully  dilated 
by  means  of  atropine  or  belladonna,  used  as  above  directed.  As 
soon  as  the  irritation  has  subsided,  calomel  should  be  dusted 
over  the  surface  of  the  patient’s  cornea  once  a day,  until  the 
haziness  and  vascularity  covering  it  have  disappeared.  I think 
calomel  applied  in  this  way  is  preferable  to  the  red  precipitate 
ointment,  but  in  the  case  of  irritable  nervous  children  the  latter 
application  may  perhaps  be  more  easily  managed.  The  ointment 
should  be  applied  once  a day ; the  lower  lid  being  everted,  a 
small  piece  of  the  ointment  is  to  be  deposited  on  its  surface,  and 
the  eye  then  kept  closed  for  a few  minutes,  the  lid  may  then  be 
again  everted  and  the  remains  of  the  ointment  wiped  from  its 
surface  by  means  of  a bit  of  soft  rag. 

Exanthematous  Conjunctivitis. — With  reference  to  con- 
junctivitis occurring  during  an  attack  of  measles  or  scarlet  fever, 
very  little  need  be  said,  for  in  the  majority  of  instances  the  con- 
junctivitis disappears  as  the  disease  recedes,  and  no  treatment 
is  required.  As  a general  rule,  poppy-head  fomentations  will 
allay  the  irritation  which  sometimes  exists,  and  any  transient 
intolerance  of  light  which  may  occur  is  a symptom  of  no  conse- 
quence, and  can  only  necessitate  the  patient’s  being  kept  in  a 
dark  room  for  a few  days.  Astringents,  such  as  alum  and 
sulphate  of  zinc,  do  more  harm  than  good,  as  a general  rule,  if 
applied  to  the  conjunctiva  ; in  fact,  a soothing  plan  of  treatment 
must  be  employed,  and  as  the  primary  disease  leaves  the  system, 
the  conjunctiva  will  rapidly  return  to  its  normal  condition. 
Should  any  complication  occur,  such  as  ulceration  of  the  cornea, 
a reference  may  be  made  to  the  appropriate  heading  in  the 
following  chapter. 

In  the  case  of  variola,  especially  in  parts  of  the  world  to  which 
the  efficient  practice  of  vaccination  has  not  as  yet  extended, 
the  destruction  done  to  the  organs  of  vision  by  this  disease  is 
very  terrible. 
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It  does  not  appear  that  pustules  occur  on  the  cornea  during  Ulceration 
the  eruptive  stages  of  the  disease;*  but  ulceration  and  rapid  ofcornea- 
destruction  of  its  tissue  are  very  apt  to  take  place  during  the 
stage  of  secondary  fever.  This  is  an  important  fact  in  a practical  During 
point  of  view,  because  it  hence  appears  less  necessary  to  attend  fgy°‘ldaly 
to  the  state  of  the  eyes  when  the  lids  are  intensely  swollen,  as 
they  usually  are  in  the  irruptive  stage  of  the  affection,  than 
subsequently,  when  the  swelling  has  gone  down,  and  the  patient 
is  left  in  a weak  and  exhausted  condition.  The  eyes  must  then 
be  carefully  looked  to,  and  any  haziness  or  opacity  of  the  cornea 
should  be  a source  of  anxiety  to  the  practitioner,  for  it  is 
extraordinary  how  rapidly  destructive  changes  progress  under  often  very 
these  circumstances  : the  corneal  tissue  is  often  broken  down  destructlve* 
and  destroyed  in  the  course  of  a few  days,  prolapse  of  the  iris 
following,  and  too  often  the  complete  destruction  of  the  eye. 

Treatment. — As  a general  rule,  we  must  trust  more  to  a Treatment. 
tonic  plan  of  treatment  than  to  local  means.  The  patient’s  Support 
strength  should  be  supported  by  every  device  at  our  command  ; itrensth- 
his  eyes  must  be  kept  scrupulously  clean,  and  the  margin  of  the  Cleanliness, 
lids  smeared  over  with  vaseline  at  bedtime,  to  prevent  their 
sticking  together.  A strong  solution  of  atropine  should  be  Atropine, 
dropped  into  the  eye  every  morning,  so  as  to  keep  the  pupil  well 
dilated,  especially  if  the  cornea  is  already  ulcerated.  Should  the 
destructive  process  appear  to  be  advancing  in  spite  of  these  pre- 
cautions, we  must  punctuie  the  cornea  and  allow  the  aqueous  Evacuation 
to  escape,  so  as  to  lessen  the  tension  of  the  eyeball.  of  aqueous. 

Xerophthalmia  is  a very  uncommon  form  of  disease,  in  Xeroph- 
which  the  glands  of  the  conjunctiva  lose  their  function,  and  THALMIA- 
cease  to  secrete  sufficient  fluid  to  lubricate  the  surface  of  the 
mucous  membrane. 

The  conjunctiva  acquires  a shrivelled,  skin-like  (cuticular)  pry  con- 
charactei  ; the  cornea  loses  its  transparency,  and  vision  thus  iunct*va- 
becomes  seriously  impaired.  Xerophthalmia  usually  arises  from 
long-continued  irritation  ; such  as  that  produced  by  granular 

* Article  by  Mr.  Marson,  Reynolds’  “System  of  Medicine,”  vol.  i. 

p.  444. 
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conjunctivitis,  or  from  the  action  of  foreign  substances  which 
have  destroyed  the  surface  of  the  mucous  membrane.  It  may 
be  relieved  by  the  application  of  glycerine  or  castor-oil  to  the 
surface  of  the  eye,  but  we  know  of  no  means  by  which  it  can  be 
cured.* 


INJURIES  OF  THE  CONJUNCTIVA. 

Foreign  Bodies  on  the  Ccnjunctiva. — The  form  of 
injury  most  commonly  presented  to  our  notice  is  the  super- 
ficial one,  produced  by  a foreign  body  lodged  on  the  surface  of 
the  conjunctiva.  As  a general  rule,  small  patches  of  dust,  or 
similar  substances,  which  happen  to  find  their  way  into  the 
eye,  cause  a considerable  amount  of  irritation  of  the  peripheral 
branches  of  the  fifth  nerve,  and  by  reflex  action,  a profuse  flow 
of  tears  from  the  lachrymal  gland,  and  this  washes  the  offending 
particle  out  of  the  eye,  or  towards  the  caruncle,  upon  wThich  it 
may  often  be  found  deposited. 

But  this  process  is  frequently  thwarted  by  the  patient,  who, 
after  a foreign  body  has  found  its  way  into  his  eye,  should  seize 
the  cilia  of  the  lid,  behind  which  it  has  lodged,  and  gently  draw 
the  lid  forward  from  the  globe  of  the  eye,  thus  facilitating  the 
action  of  the  tears  in  washing  away  the  offending  particle-  In 
place  of  this,  the  majority  of  people  commence  rubbing  away  at 
the  lids,  and  in  their  frantic  efforts  to  remove  the  cause  of  their 
suffering,  drive  it  more  firmly  into  the  conjunctiva. 

Should  the  foreign  body  happen  to  be  situated  on  a part  of  the 
mucous  membrane  of  the  lid  corresponding  to  the  cornea,  as  it 
rubs  against  the  latter  structure  during  the  movements  of  the 
lids,  it  excites  the  most  intense  irritation  and  pain.  That  it  is 
from  contact  with  the  cornea  that  these  distressing  symptoms 
are  principally  induced,  there  can  be  no  doubt,  for  if  the  particle 
be  lodged  on  any  part  of  the  mucous  membrane  which  is  not  so 
situated — as,  for  instance,  in  the  oculo-palpebral  fold — it  may 
excite  comparatively  little  irritation.  So  much  is  this  the 


* “ Ilandy-Book  of  Ophthalmic  Surgery,”  by  J.  Z.  Laurence  and 
R.  C.  Moon,  p.  58. 
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case,  that  patients  now  and  then  come  under  our  notice,  suffer- 
ing from  conjunctivitis  depending  on  the  presence  of  a foreign 
body,  which  may  have  been  lodged  on  the  conjunctiva  for  some 
time,  although  its  existence  has  never  been  suspected.* 

Insects  not  unfrequently  find  their  way  into  the  eye,  and  may  insects, 
excite  the  most  intense  inflammation  by  their  acrid  secretions. 

The  flying  bug  of  India  is  a good  example  ; it  exudes  some 
substance  from  its  body  of  a highly  irritating  character,  and  it  is 
not  uncommon  to  meet  with  instances  of  severe  conjunctivitis 
which  have  been  excited  in  this  way.  Barring  cases  of  this  kind, 
insects,  as  a general  rule,  do  not  produce  more  irritation  than 
other  foreign  bodies  lodged  on  the  conjunctiva. 

Quicklime  and  other  caustic  substances,  by  their  Lime  and 
chemical  action  on  the  tissues,  destroy  the  vitality  of  the  mucous  caustics. 
membrane,  and  a slough  forming,  the  part  can  only  heal  by 
means  of  a cicatrix.  The  cicatricial  tissue,  in  contracting,  may 
cause  entropium  ; or  union  of  the  palpebral  and  orbital  surfaces 
of  the  mucous  membrane  may  occur  (symblepharon). 

From  time  to  time  we  meet  with  cases  in  which  molten  lead 
has  run  into  the  eye,  and  it  is  sometimes  surprising  to  observe, 
how  effectually  the  stratum  of  steam  formed  over  the  eye  by  the 
heated  substance  will  protect  the  part  from  injury.  But  should 
the  destructive  action  of  the  molten  lead  extend  to  the  connec- 
tive tissue  of  the  conjunctiva,  a slough  forms,  and  the  wound  Cause  cica- 
healing  gives  rise  to  a cicatrix,  or  to  symblepharon. f adhesions. 

The  effects  of  lime  may  be  confined  to  the  superficial  layers  of 
the  conjunctiva,  but  this  is  seldom  the  case,  and  it  generally 
induces  disorganization  of  the  parts  with  which  it  comes  in 
contact.  One  of  the  first  things  commonly  noticed  on  examining 
the  eye  of  a patient  after  lime  has  fallen  into  it,  is  that  the 
cornea  has  become  opaque  in  those  parts  which  have  come  in 
contact  with  the  lime.  This  haziness  may  subsequently  clear 
off,  but  the  damage  done  more  frequently  leads  to  necrosis  of 
the  cornea,  and  destruction  of  the  eye. 


* “ Injuries  of  the  Eye,  Orbit,  and  Eyelids,”  by  Mr.  G.  Lawson,  p.  3. 
+ See  case  reported  by  Mr.  Hutchinson,  Ophth.  Hospital  Reports , 

vol.  i.  p.  217. 
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Lacerated  Wounds  of  the  conjunctiva  are  occasionaliy  met 
with,  the  mucous  membrane  being  torn  open  to  a greater  or  less 
extent  by  some  sharp-pointed  instrument.  A considerable 
amount  of  ecchymosis  generally  takes  place  in  such  cases, 
causing  the  patient  much  anxiety;  but  otherwise  wounds  of  the 
. kind  are  not  generally  of  an  urgent  nature,  and  usually  heal 
very  rapidly. 

Treatment  of  Conjunctival  Injuries. — I need  hardly  remark 
that  if  the  injury  arises  from  the  presence  of  a foreign  body,  the 
offending  substance  must  be  at  once  removed,  whether  it  be  an 
insect,  lime,  or  any  other  matter. 

I have  already  described  the  method  of  everting  the  upper 
lid  (p.  26)  ; it  is  often  necessary  carefully  to  explore  the  whole 
surface  of  the  mucous  membrane,  together  with  the  tarso-orbital 
and  semilunar  folds,  before  we  can  discover  the  object  of  our 
search  ; and  to  add  to  our  difficulty,  the  conjunctiva  round  the 
foreign  body  often  becomes  swollen  and  chemosed,  covering  in 
the  offending  substance,  and  completely  hiding  it,  unless  most 
carefully  sought  for.  When  found,  there  is  usually  no  difficulty 
in  dislodging  it  from  the  surface  of  the  conjunctiva  by  the  help 
of  a needle  or  spud  ; but  if  very  firmly  impacted,  it  may  be 
necessary,  with  a pair  of  scissors,  to  snip  off  the  little  fold  of 
conjunctiva  in  which  the  foreign  body  is  embedded.  The  eye 
should  subsequently  be  closed  with  a light  pad  and  bandage  for 
a day  or  two. 

In  instances  where  lime  has  fallen  into  the  eye,  the  pain  it 
causes  is  often  so  great,  that  it  is  necessary  to  put  the  patient 
under  the  influence  of  chloroform  before  a proper  examination 
can  be  made.  The  particles  of  lime  must  then  be  carefully 
removed,  being  picked  off  the  conjunctiva  with  a small  spatula 
or  needle.  The  eye  should  subsequently  be  well  syringed  with 
warm  water,  the  stream  being  especially  directed  beneath  the 
upper  eyelid,  so  as  to  wash  away  every  particle  of  the  lime.* 
Syringing  the  surface  of  the  eye  in  this  way  is  equally  useful  if 


* “ Wounds  and  Injuries  of  the  Eye,”  by  W.  White  Cooper,  p.  277. 
The  e\e  douche  of  vulcanized  india-rubber,  with  a rose  jet,  is  recom- 
mended for  this  purpose. 


.S’  YMBLEPHA  ROX. 


1S1 


dust  or  powder  has  fallen  into  it,  which  might  otherwise  be 
difficult  to  remove. 

After  accidents  of  this  kind,  severe  inflammation  of  the  con- 
junctiva and  deeper  structures  of  the  eye  may  take  place,  and 
if  so  must  be  treated  upon  the  principles  already  laid  down  for 
such  cases.  Hot  poppy-head  fomentations,  together  with  the  Manage- 
instillation  of  atropine,  will  be  necessary.  If  there  is  much  pain 
in  the  eye,  a subcutaneous  injection  of  one-fourth  of  a grain  of  tlon< 
morphia  will  afford  great  relief  to  the  patient. 

When  a portion  of  the  conjunctiva  has  been  destroyed,  either  Prevention 
from  the  contact  of  a substance  such  as  lime,  or  from  a burn,  sk>ns.he~ 
our  first  care  will  be  to  prevent,  if  possible,  the  injured  orbital 
and  tarsal  surfaces  of  the  conjunctiva  from  uniting;  a most 
difficult  task  to  accomplish,  in  which  too  frequently  our  best 
efforts  are  thwarted,  and  an  intimate  union  between  the  sur- 
faces of  the  mucous  membrane  occurs. 

Many  years  ago  Mr.  Tyrrell  inserted  metallic  plates  between  Mechanical 
the  opposed  surfaces  in  cases  of  this  kind,  in  order  to  prevent  expedients‘ 
their  union,  but  spoke  discouragingly  of  the  result.* 

In  slight  cases  we  should  endeavour  to  keep  the  lids  sepa-  Lint  dress- 
rated from  the  globe  of  the  eye  by  means  of  a piece  of  lint,  ing' 
soaked  in  oil  and  laid  between  the  eyeball  and  eyelid;  but,  as 
I have  before  remarked,  our  best  efforts  are  generally  inade- 
quate to  prevent  union  between  the  wounded  surfaces  of  the 
conjunctiva. 

Lacerated  wounds  of  the  mucous  membrane,  with  few  ex- 
ceptions, heal  very  rapidly,  and  no  further  treatment  is  necessary 
than  keeping  the  lids  closed  with  a pad  and  bandage  for  a few 
days.  It  is  well,  if  possible,  to  bring  the  edges  of  the  wound 
together  with  fine  silk  sutures. 

Symbleph a.ron,  or  adhesion  between  the  palpebral  and  Symble- 
orbital  portions  of  the  conjunctiva,  may  be  either  complete  or  1HAKON‘ 
incomplete ; in  the  latter,  one  or  more  bands  of  cicatricial  tissue  Adhesion 
unite  the  opposed  surfaces,  and  in  complete  symblepharon, 
either  the  upper  or  lower  eyelid,  in  one  or  both  eyes,  is  closely  globe. 


* See  article  by  Mr.  Wordsworth,  Ophthalmic  Hospital  Reports , vol. 
iii.  p.  216. 
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adherent  by  the  whole  extent  of  its  surface  to  the  orbital  con- 
junctiva. 

This  state  of  things  may  be  caused  by  any  accident  which 
sets  up  destructive  changes  in  the  opposing  surfaces  of  the  con- 
junctiva— as,  for  instance,  diphtheritic  conjunctivitis,  ulceration, 
injuries,  or  burns  involving  the  mucous  membrane;  but  the  con- 
tact of  quicklime  with  the  eye  is  probably  the  most  frequent 
cause  of  symblepharon. 

Provided  the  adhesions  do  not  involve  the  cornea,  the 
patient's  sight  is  unaffected  by  symblepharon;  but  under  any 
circumstances,  he  experiences  more  or  less  inconvenience  from 
the  constrained  movements  of  the  eyeball,  consequent  on  the 
adhesions,  and  in  many  instances  from  epiphora,  the  puncta 
being  more  or  less  displaced. 

Treatment. — As  a general  rule,  partial  symblepharon  only 
should  be  operated  on.  In  the  complete  form,  unless  the  cornea 
is  involved,  it  may  be  inferred  from  what  has  been  already  said, 
that  we  can  seldom  expect  to  improve  the  patient’s  condition 
by  means  of  an  operation.  A variety  of  contrivances  have  been 
suggested  to  keep  the  surfaces  of  the  conjunctival  wound  apart, 
but  they  have  as  a rule  failed  most  signally. 

With  regard  to  partial  symblepharon,  the  bands  of  adhesion 
may,  in  slight  cases,  be  simply  divided,  and  the  extremities 
of  the  fraena  separated  by  everting  the  lid  frequently,  say 
every  hour  during  the  day,  and  once  or  twice  in  the  night, 
until  the  surface  of  the  conjunctival  wound  has  healed.  In 
more  extensive  partial  symblepharon,  the  bands  of  adhesion 
should  be  divided  first  of  all  close  to  the  globe  of  the  eye,  the 
edges  of  the  wound  in  the  orbital  conjunctiva  having  then  been 
united  with  fine  sutures  should  be  allowed  to  heal.  We  may 
afterwards  proceed  to  treat  the  palpebral  extremities  of  the 
fraena  in  the  same  way.  The  lids  should  be  frequently  everted, 
so  as,  if  possible,  to  prevent  the  symblepharon  from  again 
forming. 

Mr.  Teale  recommends  the  following  proceeding  in  instances 
of  partial  symblepharon,  and  I have  on  several  occasions  found 
this  operation  useful  in  cases  of  this  kind.  Mr.  Teale  de- 
scribes his  mode  of  operating  as  follows  : — Having  first  made 
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an  incision  through  the  adherent  lid,  in  a line  corresponding 
to  the  margin  of  the  concealed  cornea  {see  Fig.  30,  a),  I dis- 
sected the  lid  from  the  eyeball  until  the  globe  moved  as  freely 
as  if  there  had  been  no  unnatural  adhesions.  Thus,  the  apex 
of  the  symblepharon  (Fig.  31,  a),  being  part  of  the  skin  of  the  lid, 
was  left  adherent  to  the  cornea. 

In  the  next  place  two  flaps  of  conjunctiva  were  formed,  one 
from  the  surface  of  the  globe  near  the  inner  extremity  of  the 
raw  surface,  the  other  from  the  surface  of  the  globe  near  its 
outer  extremity.  I first  marked  out  with  a Beer’s  knife  a flap  of 
conjunctiva  (b,  Fig.  31)  nearly  a quarter  of  an  inch  in  breadth,  and 

Fig.  30.  Fig.  31. 


two-thirds  of  an  inch  in  length,  with  its  base  at  the  sound  con- 
junctiva, bounding  the  inner  extremity  of  the  exposed  raw  sur- 
face, and  its  apex  passing  towards  the  upper  surface  of  the  eye- 
ball. The  flap  was  then  carefully  dissected  from  the  globe  until 
it  was  so  far  at  liberty  as  to  stretch  across  the  chasm  without 
great  tension,  care  being  taken  to  leave  a sufficient  thickness 
of  tissue  near  its  base.  A second  flap  was  then  made  on  the 
outside  of  the  eyeball  in  the  same 
manner.  In  making  the  flaps,  conjunc- 
tiva alone  was  taken,  the  subconjunc- 
tival fascia  not  being  included.  The 
two  flaps  thus  made  were  then  adjusted 
in  their  new  situation  {see  Fig.  32).  The 
inner  flap,  b,  was  made  to  stretch 
across  the  raw  surface  of  the  eyelid 
being  fixed  by  the  apex  to  the  healthy 
conjunctiva  at  the  outer  edge  of  the  wound.  The  outer  flap, 
C,  was  fixed  across  the  raw  surface  of  the  eyeball,  its  apex 
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being  stitched  to  the  conjunctiva,  near  the  base  of  the  inner 
flap.  Thus  the  two  flaps  were  dovetailed  into  the  wound. 
The  flaps  having  been  adjusted  in  their  new  position,  their 
vitality  was  further  provided  for  by  incising  the  conjunctiva  near 
their  base,  in  any  direction  in  which  there  seemed  to  be  undue 
tension,  and  by  stitching  together  the  margins  of  the  gap  whence 
the  transplanted  conjunctiva  had  been  taken — eg.,  D,  E,  Fig.  32. 
One  or  two  other  sutures  were  inserted,  with  a view  to  prevent 
doubling  in  of  the  edges  of  the  transplanted  conjunctiva.* 

HYPERTROPHY  AND  ATROPHY. 

PTERYGIUM  consists  of  an  hypertrophy  of  a portion  of  the 
orbital  conjunctiva  and  subconjunctival  tissue,  which  is  often 
very  vascular,  and  has  usually  a triangular  shape,  the  base  of 
the  figure  being  towards  the  semilunar  fold,  and  the  apex 
extending  to  the  cornea  (Fig.  33).  But  it  by  no  means  follows 
that  a pterygium  always  spreads  from  the  inner  side  of  the  eye  ; 
it  may  exist  on  the  temporal,  upper,  or  lower  portion  of  the  con- 
junctiva ; its  apex  is  usually  turned  towards,  or  rests  on  the 
cornea,  in  some  cases  extending  over  it  so  far  as  to  interfere  with 
the  passage  of  light  through  the  pupil.  In  other  cases  a 
pterygium,  except  that  it  is  unsightly,  gives  the  patient  no  incon- 
venience. 

This  form  of  hypertrophy  of  the  conjunctiva  is  common 
among  the  natives  of  India,  and  in  the  majority  of  cases  begins 
in  superficial  ulceration  of  the  margin  of  the  cornea,  the  ptery- 
gium commencing  at  this  spot,  and  gradually  extending  itself 
outwards.  In  other  instances  it  appears  to  depend  upon  the 
irritation  caused  by  small  particles  cf  sand  and  dust,  which, 
finding  their  way  into  the  eye,  are  washed  by  the  tears  along  the 
palpebral  sulcus  to  the  lacus  lachrymalis  ; the  constant  irritation 
thus  produced  leads  to  hypertrophy  of  the  conjunctiva  at  the 
inner  corner  of  the  eye. 

Treatment. — The  pterygium  must  be  dissected  away  from  the 
surface  of  the  globe.  The  patient  having  been  placed  under  the 


* Ophthalmic  Hospital  Reports , iii.  p.  253. 
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influence  of  ether,  his  eyelids  are  to  be  separated  with  a stop 
speculum,  the  thickened  conjunctiva  is  seized  with  a pair  of 
forceps,  or  a hook,  about  fIGi  33. 

midway  between  the  semi- 
lunar fold  and  the  cornea, 
and  a cataract  knife  or  a 
pair  of  scissors  (Fig.  33) 
being  passed  beneath  the 
conjunctival  growth,  it  is 
to  be  dissected  from  the 
sclerotic  as  far  outwards  as  the  semilunar  fold,  and  also  from 
the  front  of  the  cornea,  should  it  have  extended  so  far  ; the 
edges  of  the  wound  in  the  conjunctiva  should  then  be  brought 
together  with  one  or  two  fine  catgut  sutures.  The  success  of 
the  operation  depends  upon  our  removing  the  whole  of  the 
hypertrophied  conjunctiva.  After  the  operation  cold-water 
dressing  may  be  applied  to  the  eye,  until  the  wound  of  the 
conjunctiva  has  healed. 

Hypertrophy  of  the  Conjunctiva  is  by  no  means  of  Hyper- 

, „ . , c c TROPHY. 

uncommon  occurrence,  following  suppurative  or  other  iorms  01  From  in- 
conjunctivitis.  The  villous  structure  is  principally  involved,  and  flammatlnu 
the  disease  is  therefore  generally  confined  to  the  palpebral  por- 
tion. Hypertrophy  of  the  conjunctiva  is  frequently  described 
as  “granular  conjunctivitis,”  the  enlarged  villi  presenting  much  villi 
the  appearance  of  the  granulations  of  a wound*  (Fig.  34)  ; the  far|ed.6n* 
distinction  between  them  has  already  been  insisted  on  in  an 
earlier  part  of  this  chapter. 

This  affection  may  be  complete  or  partial,  one  or  both  lids,  or 
only  a portion  of  either  of  them,  being  involved. 

On  everting  the  eyelids,  the  mucous  membrane  appears  red  May  cause 
and  rough,  presenting  in  fact  very  much  the  appearance  of  a cornea, 
healthy  granulating  sore.  The  uneven  surface  of  the  conjunc- 
tiva, by  rubbing  against  the  cornea,  in  the  course  of  time  may 
render  it  opaque  and  vascular  ; but  this  hypertrophy  of  the 
conjunctiva  is  by  no  means  so  frequent  a cause  of  vascular 
opacity  of  the  cornea  as  granular  conjunctivitis. 

* “ Lehrbuch  cler  praktischen  Augenheilkunde,”  von  K,  Stellwag 
von  Carion,  p.  404. 
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found  to  be  at  fault,  and  this  we  must  improve  by  tonics,  or 
other  appropriate  treatment,  before  we  can  hope  for  any  amend- 
ment in  the  condition  of  the  conjunctiva. 

An  almost  incredible  variety  of  local  applications  have  been 
advocated  from  time  to  time  for  the  cure  of  this  affection.  1 
recommend  the  following  plan  of  treatment  in  severe  cases.: — 
The  lids  should  be  everted  as  shown  in  Fig.  34,  and  the  hyper- 
trophied conjunctiva  may  then  be  scarified,  the  bleeding  being 
encouraged  by  wiping  away  the  clots  of  blood.  When  the 
bleeding  has  ceased,  the  mucous  membrane  should  be  dried 
with  a soft  cotton  rag,  and  a strong  solution  of  tannic  acid 
in  glycerine  may  be  painted  over  the  part.  This  application 
should  be  used  every  day,  and  if  it  does  not  succeed  in  reducing 
the  enlarged  villi,  we  may  employ  a solution  of  chromic  acid  in 
the  same  way. 

In  less  severe  cases,  the  lids  having  been  everted,  the  con- 
junctiva may  be  sprinkled  over  with  powdered  acetate  of  lead  ; 
or  sulphate  of  copper  may  be  applied  to  the  surface  of  the 
hypertrophied  tissue  ; a crystal  of  the  latter  salt  lightly  drawn 
over  the  surface  of  the  conjunctiva  twice  or  three  times  a week 
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for  a month,  may  prove  advantageous.  Tannic  acid  dusted  into 
the  patient’s  eyes  every  morning  has  been  a favourite  local 
application  with  many  surgeons,  and  is  no  doubt  often  of  marked 
service  in  cases  of  this  kind. 

Atrophy  of  the  Conjunctiva  most  commonly  results  Atrophy. 
from  diphtheritic  or  granular  conjunctivitis  ; chemical  agents, 
by  destroying  the  tissue,  may  induce  similar  results. 

The  atrophied  structure  presents  a white  and  shining  appear- 
ance, and  as  a general  rule  occurs  in  patches.  In  consequence  Forms 
of  the  naturally  smooth  and  soft  mucous  membrane  being  patches, 
replaced  by  the  atrophied  tissue,  irritation  of  the  cornea,  and 
ultimately  vascular  opacity  of  that  most  important  structure, 

are  frequently  produced.  The  atrophied  conjunctiva  is  further  Pannu? and 

1 ' 1 1 entropium, 

apt  to  contract,  so  that  the  lids  are  shortened  from  side  to  side, 

and  their  margins  incurved  (entropium). 

We  are  of  course  utterly  unable  to  restore  the  atrophied  No  cure, 
mucous  membrane,  but  fortunately  we  may  prevent  or  correct 
its  baneful  effects  by  the  means  I have  described  under  the 
heads  of  entropium  and  vascular  opacity  of  the  cornea. 

Relaxation  of  the  Conjunctiva  is  seldom  met  with  Relaxed 
unless  among  old  people,  and  then  it  occurs  from  the  absorption  Tiva.UNC" 
of  the  adipose  tissue  of  the  orbit,  and  the  sinking  inwards  of 
the  eyeball,  the  conjunctiva  being  left  hanging  loosely  from  its 
attachments  over  the  globe.  The  folds  thus  formed  are  most 
marked  towards  the  inner  angle  of  the  eye. 

Astringent  lotions  usually  constrict  the  conjunctiva  sufficiently  Useastrin- 
to  overcome  any  inconvenience  the  patient  may  experience  from  gentb' 
this  condition  ; but  if  these  fail,  a portion  of  the  superfluous 
membrane  must  be  snipped  off ; the  edges  of  the  wound  unite 
and  effectually  remedy  the  complaint. 

Serous  Effusion  taking  place  into  the  connective  tissue  of  cedema. 
the  conjunctiva  is  by  no  means  an  uncommon  occurrence  among 
old  and  anaemic  people,  suffering  from  a relaxed  condition  of  1.  Passive 
the  mucous  membrane  ; it  may  be  induced  by  an  attack  of  111  the  agclJ’ 
simple  conjunctivitis  or  some  such  cause.  The  effusion  gene- 
rally comes  on  suddenly,  and  the  oedema  may  be  so  great 
that  the  conjunctiva  bulges  forwards  over  the  cornea,  having 
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much  the  appearance  of  a yellowish,  jelly-like  mass  ; there  is  no 
purulent  discharge  from  the  eye.  There  is  little  or  no  pain  in 
the  eye,  and  although  it  often  happens  that  the  patient  is  much 
alarmed  as  to  his  condition,  we  may  quiet  his  fears  by  assuring 
him  that,  beyond  the  slight  amount  of  stiffness  caused  by  the 
effusion,  no  ill  effects  are  likely  to  follow. 

Serous  effusion  may,  however,  occur  quite  independently  of 
old  age,  from  inflammation  of  the  conjunctiva,  or  of  the  neigh- 
bouring structures,  or  from  remote  causes — as,  for  instance, 
disease  of  the  heart  or  kidneys.  Excluding  these  cases,  simple 
serous  effusion  is  a matter  of  little  or  no  consequence  : it  gene- 
rally appears  suddenly,  end  slight  pressure  over  the  lids  by 
means  of  a compress  and  bandage  causes  it  to  disappear  after  a 
few  hours.  Should  the  oedema  be  very  considerable,  we  may 
puncture  the  jelly-like  mass  with  a needle,  and  allow  the  serum  to 
escape,  subsequently  applying  a pad  and  bandage  over  the  eye. 

Effusion  of  Blood  may  take  place  into  the  connective 
tissue  of  the  conjunctiva,  either  as  the  result  of  a blow  or  from 
violent  straining — -as,  for  instance,  in  whooping-cough.  It  occurs 
likewise,  from  fracture  of  the  bones  of  the  orbit,  and  in  fact 
from  any  cause  by  which  the  bloodvessels  of  the  part  are  rup- 
tured. The  effused  blood  is  at  first  of  a deep  red  colour,  usually 
disposed  in  blotches  of  greater  or  less  extent  beneath  the  con- 
junctiva, often  encircling  the  cornea;  as  it  becomes  absorbed, 
various  hues  of  discoloration  are  produced.  It  occasionally 
happens  that  the  mucous  membrane  is  slightly  raised  from  its 
normal  position  by  a clot  of  blood  of  this  kind  : under  any  cir- 
cumstances, it  presents  a very  unsightly  appearance,  and  we  are 
generally  applied  to  for  the  relief  of  the  disfigurement,  rather 
than  of  the  pain  or  inconvenience  which  it  causes. 

Blood  effused  in  this  situation  is  usually  speedily  absorbed, 
and  the  process  may  be  generally  hastened  by  applying  a com- 
press and  bandage  over  the  eye.  Should  the  effusion  depend  on 
the  straining  efforts  made  by  a person  suffering  from  whooping- 
cough,  it  is  not  likely  to  become  absorbed  until  the  violence  of 
the  fits  of  coughing  has  lessened  ; we  may,  however,  safely 
relieve  the  minds  of  friends  from  any  anxiety  they  may  feel  as 
to  the  ultimate  issue  of  the  case. 
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TUMOURS  OF  THE  CONJUNCTIVA. 

Entozoa  occasionally  grow  in  the  connective  tissue  of  the  Entozoa. 
conjunctiva;  hydatid  cysts,*  and  filaria,f  have  been  met  with  in 
this  situation. 

A Polypus  may  spring  from  the  mucous  membrane  of  the  Polypi. 
conjunctiva,  appearing  generally  as  a small  tumour,  but 
occasionally  increasing  to  the  size  of  a hazel-nut.  These 
growths  are  usually  pedunculated,  and  of  a light  pinkish  colour, 
soft,  and  in  fact  presenting  precisely  the  same  appearances  as 
similar  formations  in  the  nostrils  or  other  parts  of  the  body, 
with  which  also  they  are  identical  in  structure,  Polypi  in  this 
situation  cause  the  patient  no  pain  or  inconvenience,  unless 
they  attain  a considerable  bulk.  They  may  be  removed  with  a Easily 
pair  of  scissors,  being  snipped  off  together  with  a fold  of  the  removed- 
conjunctiva  from  which  they  grow. 

Fatty  Tumours  of  small  size  sometimes  spring  from  the  Fatty  Tu- 
connective  tissue  of  the  orbital  conjunctiva.  These  tumours  M0URS* 
have  a yellow,  unctuous  appearance,  and  seldom  cause  any 
pain  or  inconvenience  to  the  patient,  except  from  their  size  and 
unsightly  appearance.  There  is  no  difficulty  in  removing  them. 

The  tumour  must  be  seized  with  a pair  of  forceps,  and  cut  away  must  be 
with  a fold  of  the  conjunctiva  from  which  it  springs.  The  eye  removed- 
should  subsequently  be  kept  closed  with  a pad  and  bandage,  till 
the  wound  in  the  conjunctiva  has  healed. 

Warts  of  the  Conjunctiva  are  occasionally  met  with.  War-ts. 
They  usually  grow  from  the  surface  of  the  mucous  membrane, 
near  the  margin  of  the  cornea,  and  are  of  a greyish  colour. 

Their  surface  is  smooth,  and  a few  fine  hairs  may  usually  be 
seen  gro  wing  from  them.  These  small  tumours  should  be  To  be  re- 
removed, and  a portion  of  the  conjunctiva  from  which  they  m°ve  ' 
grow  included  in  the  incision,  otherwise  they  are  almost  sure 
to  return. 

C\srs  of  the  Conjunctiva  are  rarely  met  with;  they  Cysts. 


* “Ophthalmic  Medicine  and  Surgery,”  by  W.  Jones,  p.  685,  3rd 
edition. 

+ “ Annales  d’Oculistique,”  t.  xv.  p.  133. 
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are  seldom  larger  than  a pea,  and  their  semi-transparent 
appearance,  particularly  when  examined  by  oblique  light,  at 
once  indicates  their  nature.  These  cysts  have  been  known  to 
contain  hydatids. 

A cyst  growing  in  this  situation  should  be  completely  re- 
moved, together  with  the  conjunctiva  from  which  it  grows. 

Epithelioma  of  the  conjunctiva  rarely  commences  on  the 
mucous  membrane  of  the  globe  of  the  eye,  but  has  in  many 
instances  been  known  to  spring  from  the  connective  tissue  of 
the  palpebral  conjunctiva.  I have  already  described  the  leading 
symptoms  of  this  form  of  disease  when  discussing  the  affections 
of  the  eyelids,  and  it  will  therefore  be  unnecessary  for  me  to 
enter  further  on  the  subject  at  present. 

SARCOMAS  growing  from  the  conjunctiva  are  of  rare 
occurrence.  I lately  met  with  an  instance  of  this  kind,  the 
cells  of  the  morbid  growth  being  coloured  with  dark  brown, 
almost  black  pigment.  Several  instances  of  the  kind  are  recorded 
by  M.  Wecker.*  Growths  of  this  description  should  be  excised 
as  early  and  completely  as  possible. 


Diseases 

ok  THE 

< 'aruncle. 


Hyper- 

trophy. 


Apply  tinct. 
opii,  or 
cup.  sulph. 


Diseases  of  the  Caruncle. — The  caruncula  lachrymalis 
is  a small,  reddish,  conical  body,  situated  at  the  inner  eanthus 
of  the  eye.  It  is  composed  of  a mass  of  Meibomian  glands,  and 
is  covered  by  a continuation  of  the  conjunctiva.  A few  fine 
hairs  grow  from  its  surface. 

The  caruncle  participates  in  all  the  affections  to  which  the 
conjunctiva  is  subject,  and  in  some  few  cases  it  becomes 
chronically  enlarged,  looking  like  a small  mass  of  florid  granu- 
lations springing  from  the  inner  angle  of  the  eye.  Under  these 
circumstances  it  may  extend  itself  behind  the  upper  and  lower 
lids,  and  if  touched  is  apt  to  bleed. 

Tincture  of  opium  applied  to  the  enlarged  gland  every  day, 
by  means  of  a camel’s-hair  pencil,  usually  effects  a cure  in  such 
cases;  or  it  may  be  necessary  to  smear  it  with  sulphate  of 


* “ Maladies  des  Yeux,”  tom.  i.  p.  199.  See  also  a case  in  “ Handy- 
Book  of  Ophthalmic  Surgery,  ” by  J.  Z.  Laurence  and  R.  C.  Moon, 
p.  60. 
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copper.  It  is  not  advisable,  if  it  can  be  avoided,  to  excise  the  Must  not  be 

6\C1S6c1i 

superfluous  growth,  because,  should  the  caruncle  subsequently 
become  atrophied,  the  lachrymal  puncta  are  displaced  inwards, 
and  troublesome  epiphora,  with  its  consequences,  occurs. 

A polypus  springing  from  the  caruncle  should  be  snipped  off 
with  a pair  of  scissors,  and  the  surface  from  which  it  grew 
touched  with  caustic  ; a little  bleeding  is  apt  to  occur  after  this 
operation,  but  a sponge  pressed  firmly  over  the  corner  of  the 
eye  for  a few  minutes  will  stop  the  haemorrhage. 


CHAPTER  VIII. 


Keratitis 

Pathology. 


Infiltration 
of  the 
cornea. 


Formation 
of  vessels. 


DISEASES  OF  THE  CORNEA. 

A 'era/ it/s — Keratitis  Punctata — Acute  Suppurative  Keratitis— 
Subacute — Ulceration — Hernia — Staphyloma — Fistula — Opa- 
cities— Vascular  Opacity — Conical  Cornea — Spherical  Pel- 
lucid Protrusion  of  Cornea — Injuries  of  the  Cornea — Abra- 
sions— C 'ontusions — Penetrating  Wounds — Foreign  Bodies — 

A reus  Senilis — T 'umours . 

Dr.  A.  Alt  remarks  that,  from  a pathological  point  of  view, 
parenchymatous,  pannus,  phyctaenular,  and  some  forms  of  trau- 
matic keratitis,  must  all  be  classed  under  the  type  of  infiltration- 
keratitis.  “ When  the  infiltration  is  confined,  as  is  the  rule,  to 
the  inner  part  of  the  cornea,  the  epithelium  remains  unaltered  ; 
it  affects  the  lamellae  nearer  the  surface ; the  epithelium  is  always 
found  in  a pathological  condition.  It  appears  microscopically 
in  toto  irregular,  and  lacks  its  normal  lustre  and  smoothness  ; 
microscopically,  we  find  its  cells  very  irregular  in  shape,  granular 
and  much  enlarged,  so  that  the  whole  of  the  epithelial  layer 
covering  the  infiltrated  portion  of  the  parenchyma  is  somewhat 
thickened.  This  thickening  may  furthermore  be  due  to  serious 
imbibition,  or  to  proliferation  and  new  formation  of  cells.  The  , 
corneal  lamellae  surrounding  the  infiltrated  part  appear  in  no  i 
way  altered.”* 

The  infiltration  may  be  completely  absorbed,  and  the  cornea 
resume  its  normal  appearance.  At  times,  bloodvessels  form 


* “ Lectures  on  the  Human  Eye,”  by  Dr.  A.  Alt,  p.  13. 
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from  the  cells  or  from  protoplasmatic  offsets  (growing  from  the 
marginal  vessels)  which  gradually  become  hollow,  and  are  sub- 
sequently lined  with  endothelium.  During  the  process  of 
recovery  these  newly-formed  vessels  either  disappear,  or  in  rare 
cases  remain  persistent. 

If  the  infiltration  involves  the  corneo-scleral  tissue,  it  some- 
times produces  sclerosis,  which  is  erroneously  called  interstitial  Sclerosis, 
keratitis  ; but  is  in  truth  the  result  of  the  growth  of  connective 
tissue  between  the  lamellae  and  into  the  corneal  canals,  causing 
the  greyish  colour  of  these  parts. 

Symptoms. — In  cases  of  keratitis  the  cornea  presents  an  Symptoms. 
opaque  appearance,  either  throughout  its  whole  extent,  or  in  mostly5’’ 
parts.  Under  any  circumstances,  the  disease  is  usually  more  Partial* 
advanced  in  one  part  of  the  cornea  than  another.  It  generally 
commences  towards  the  circumference  and  spreads  inwards, 
but  as  it  advances,  the  part  first  attacked  may  become  trans- 
parent, while  another  portion  of  the  cornea  grows  hazy.  The 
diseased  portion  of  the  cornea  is  not  only  opaque,  but  its  surface 
resembles  in  appearance  a piece  of  ground  glass.  This  uneven  Ground- 
condition  of  the  anterior  layer  of  the  cornea  is  best  seen  by  the  face! sur’ 
lateral  method  of  illumination,  and  in  fact,  unless  examined  in 
this  way,  may  be  overlooked.  The  immediate  effect  of  these 
structural  changes  is  to  render  the  patient  more  or  less  blind,  by 
interfering  with  the  transmission  of  light  to  the  retina. 

In  the  active  stages  of  the  disease,  a part,  if  not  the  whole  Sclerotic 
circumference  of  the  cornea,  is  surrounded  by  a zone  of  injected  zone' 
subconjunctival  vessels,  similar  to  that  seen  in  iritis.  In  addi- 
tion to  the  “ sclerotic  zone,”  numerous  minute  vessels  appear  Vessels  ex- 
in the  cornea,  forming  a semicircle  at  the  circumference  of  its  tend  mt0 
upper  or  lower  section,  or  it  may  be  an  entire  circle  round 
the  cornea.  The  vessels  run  from  the  margin,  for  about  the 
eighth  of  an  inch  inwards,  towards  the  centre  of  the  cornea. 

By  the  unaided  eye  these  small  vessels  cannot  be  distinguished 
from  one  another,  and  the  affected  margin  of  the  cornea  appears 
as  if  it  had  been  stained  with  a narrow  band  of  vermilion,  or 
smeared  with  blood.* 


* “ Diseases  of  the  Eye,”  by  Dixon,  3rd  edition,  p.  8S. 
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Vascularity 
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vision. 
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Prognosis. 


Causes. 


The  amount  of  vascularity  of  the  subconjunctival  tissue  and 
cornea  will  vary  with  the  intensity  and  progress  of  the  kera- 
titis. In  subacute  and  chronic  cases  these  symptoms  may  be 
wholly  wanting  ; nevertheless,  the  cornea  presents  the  peculiar 
ground-glass  appearance  of  keratitis.  In  the  more  acute  cases 
the  orbital  conjunctiva  is  congested. 

The  patient  may  complain  of  lachrymation,  and  some  intoler- 
ance of  light,  but  he  is  most  solicitous  about  the  haziness  of 
vision,  of  which  he  becomes  painfully  conscious  if  the  opacity 
extend  to  the  centre  of  the  cornea.  It  is  surprising  what  a com- 
plete impediment  to  useful  sight,  even  a slightly  nebulous  state 
of  the  cornea  may  prove,  if  situated  directly  in  the  axis  of 
vision.  Intolerance  of  light  and  lachrymation  are  not  prominent 
features  in  keratitis,  so  long  as  the  epithelial  layer  of  the  cornea 
is  but  slightly  affected  ; if  these  cells  become  destroyed,  and  the 
peripheral  distribution  of  the  nerves  exposed,  not  only  does 
the  patient  suffer  from  photophobia,  but  complains  also  of  con- 
siderable pain  in  the  eye,  and  ciliary  neurosis. 

The  natural  tendency  of  keratitis  is  to  terminate  in  recovery, 
although  the  process  is  frequently  a tedious  one,  extending  over 
a period  of  sev  eral  weeks  or  months,  the  disorder  often  attacking 
first  one  eye  and  then  the  other  before  it  finally  subsides,  and 
we  should  warn  our  patients  of  this  before  undertaking  the 
charge  of  the  case ; nor  can  we  overlook  the  fact  that  in 
neglected  instances  of  keratitis  the  iris  may  become  involved,  and 
the  danger  be  only  discovered  after  the  cornea  has  cleared.  We 
may  suspect  complications  of  this  description,  or  even  the  exten- 
sion of  the  disease  to  the  choroid,  if  during  an  attack  of  apparent 
keratitis  the  patient  complains  of  much  ciliary  neuralgia,  pain 
on  pressure  over  the  ciliary  body,  and  photophobia.  Our  prog- 
nosis will  be  far  from  favourable  under  such  circumstances  ; but 
unless  in  these  exceptional  and  complicated  cases,  the  greater 
number  of  instances  of  keratitis  make  good  recoveries. 

The  disease  is  met  with  among  people  of  all  ages  and  classes, 
but  the  majority  of  cases  occur  among  young  and  sickly  children: 

I shall  subsequently  refer  more  particularly  to  instances  arising 
from  inherited  syphilis.  Keratitis  may,  however,  come  on  quite 
independently  of  any  specific  influences,  and  it  is  often  difficult 
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Rest. 


to  assign  any  positive  cause  for  its  appearance  ; occasionally  it 
is  a consequence  of  irritation  by  a foreign  body  or  wound  of  the 
cornea. 

Treatment. — Counter-irritation  in  the  form  of  an  issue  opened 
in  the  skin  of  the  temple,  or  a succession  of  blisters  established 
in  this  situation,  are  doubtless  most  serviceable,  and  hasten  the 
reparative  process  in  keratitis.  Indeed,  I know  of  no  disease  of 
the  eye  so  directly  benefited  by  counter-irritation,  and  it  should 
almost  invariably  form  a part  of  our  treatment. 

It  is  necessary  to  drop  a weak  solution  of  atropine  into  the  Atropine 
affected  eye,  so  as  to  keep  the  pupil  dilated  ; by  this  means  we 
diminish  the  secretion  of  aqueous,  and  preserve  the  iris  at  rest 
— both  desirable  objects  in  the  treatment  of  these  cases.  If  the 
eye  is  irritable  I usually  order  my  patients  to  keep  it  closed  by 
means  of  a bandage,  applied  over  the  eyelids,  to  be  worn  during 
the  day,  but  discontinued  at  night.  No  further  local  treatment 
is  necessary. 

The  patient’s  general  health  must  be  carefully  attended  to  ; 
tonics,  a generous  dietary,  fresh  air,  exercise,  and  often  stimu- 
lants are  demanded  ; leeches  and  antiphlogistics  I simply  men- 
tion, in  order  that  I may  condemn  their  use  in  cases  of  keratitis. 

In  instances  arising  from  the  presence  of  a foreign  body  in  the 
eye,  the  offending  substance  must  be  removed.  If,  after  an 
injury,  there  should  be  much  irritation  and  pain  in  the  eye,  cold 
compresses  may  be  kept  constantly  applied,  and  opium  is  often 
serviceable  in  allaying  irritation. 


Improve 
the  general 
health. 


Remove 

Irritation. 


S\philijic  Keraiiiis.  I have  still  to  make  a few  remarks  Syphi- 
upon  a special  variety  of  the  disease,  described  as  inherited  “tis  KERA' 
syphilitic  keratitis.  W e are  indebted  to  Mr.  Hutchinson  for 
the  investigation  of  this  affection  of  the  eye.  From  a large 
collection  of  clinical  material  he  has  been  enabled  to  show,  that 
the  majority  of  the  cases,  formerly  described  as  “ strumous”  and 
“ interstitial”  corneitis,  are  of  syphilitic  origin*  The  following- 
case  affords  a good  illustration  ot  the  origin  and  progress  of  this 
affection  : — 


* Ophthalmic  Hospital  Reports , vol.  i.  pp.  191  and  226;  and  vol.  ii. 
pp.  54  and  258. 
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J.  N.  D.,  aged  sixteen,  was  brought  to  the  Ophthalmic 
Hospital  by  his  father,  on  the  2nd  of  September,  suffering  from 
syphilitic  keratitis.  The  man  informed  me  he  had  had  five 
children,  and  that  seventeen  years  ago,  after  the  birth  of  his  eldest 
son,  he  contracted  syphilis.  There  seemed  no  reason  to  doubt 
that  he  then  had  chancre,  which  was  followed  by  enlargement 
of  the  glands  of  the  groins,  and  secondary  symptoms.  J.  was 
born  a year  afterwards,  and  inherited  the  disease  from  which  his 
father  was  suffering.  I had  an  opportunity  of  examining  his 
elder  brother  ; he  was  perfectly  free  from  any  trace  of  the 
syphilitic  taint ; but  my  patient,  who  is  the  second  son,  and  his 
two  younger  brothers,  bore  evidence  of  the  existence  of  the 
disease  in  the  state  of  their  incisor  teeth. 

J.  was  a well-grown  and  remarkably  intelligent  lad  ; he  stated 
that,  as  far  as  he  could  remember,  he  had  enjoyed  uninterrupted 
good  health  up  to  the  present  time,  and  thatthe  affection  of  the  eye 
from  which  he  was  suffering  commenced  about  six  weeks  prior 
to  his  coming  to  the  hospital.  In  the  first  instance,  he  noticed 
that  objects  held  before  his  left  eye  presented  a hazy  appearance  ; 
ultimately  the  sight  of  the  right  eye  grew  dim  also,  so  that  he 
is  now  nearly  blind.  During  this  time  he  suffered  no  pain  or 
inconvenience  beyond  the  gradual  loss  of  vision. 

I found  both  eyes  in  much  the  same  condition,  the  sclerotic 
and  conjunctiva  being  normal,  but  the  cornea  presenting  the 
hazy  appearance  of  keratitis,  with  the  characteristic  zone  of 
vessels  round  its  margin  : and,  in  addition  to  this,  flocculent- 
looking  spots,  of  a whiter  hue  than  the  rest  of  the  hazy  cornea, 
were  scattered  throughout  its  substance. 

On  examining  this  boy’s  teeth,  the  superior  incisors  were 
found  to  be  widely  separated  from  each  other  and  club-shaped, 
their  thin  cutting  edges  being  notched  in  the  manner  described 
by  Mr.  Hutchinson  as  pathognomonic  of  inherited  syphilis,  and 
plainly  indicating  the  primary  cause  of  the  disease  from  which 
he  was  suffering.  The  following  mixture  was  prescribed  : — 


Hydrarg.  bichlor.  . 
Potas.  iodid.  . . . 

Aquae 
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Half  an  ounce  to  be  taken  twice  a day  after  meals.  He  was 
also  ordered  to  rub  a drachm  of  mercurial  and  belladonna  oint- 
ment over  the  forehead  and  eyebrows  for  twenty  minutes  every 
night ; blisters  were  applied  to  the  temples  ; and  lastly,  I 
directed  him  to  take  regular  exercise,  and  a full  and  varied 
diet. 

The  medicines  were  used  perseveringly  ; and  on  the  20th  of 
September,  the  report  states  that  the  left  cornea  was  decidedly 
less  opaque  than  at  the  commencement  of  the  month.  The 
mercurial  ointment  was  now  discontinued,  but  the  mixture  was 
repeated.  On  the  15th  of  October  his  eyes  were  very  much 
better,  and  the  iodide  of  iron  was  substituted  for  the  bichloride 
of  mercury.  A month  later  both  cornea  were  perfectly  trans-  Recovery 
parent,  no  vestige  of  the  keratitis  remaining.  perfect. 

In  a series  of  instances  of  keratitis  and  iritis  occurring  under 
these  circumstances,  Mr.  Hutchinson  noticed  a peculiar  forma- 
tion of  the  incisor  teeth,  which  led  him  to  the  conclusion  that  By  syphi- 
their  condition  might  be  relied  upon  as  an  important  test  of  the  lltlc  teeth* 
existence  of  inherited  syphilis.  A few  delicate  prominences  are  Notched 
■noticed  on  the  edges  of  the  central  incisors  : these  gradually  .an4  Pes§y 
wear  away  after  the  child  has  used  them  for  a time,  and  the  free 
border  of  the  tooth  then  becomes  curved.  A very  common 
appearance  of  the  syphilitic  incisors  is  where  some  are  notched 
and  others  conical  or  peggy.  These  are  the  permanent  teeth  ; 
in  the  case  of  the  temporary  set,  although  often  misshapen, 
irregular,  and  decaying,  these  characteristic  forms  are  not 
apparent. 

J.  N.  D.’s  teeth  were  notched  and  irregular,  and  so  were  his 
younger  brothers’ ; but  it  was  rather  the  condition  of  my  patient’s 
eyes  which  led  me  at  once  to  suspect  that  the  keratitis  from 
which  he  was  suffering  was  syphilitic.  In  non-specific  inflam- 
mation of  the  cornea,  it  is  by  no  means  an  uncommon  thing  to 
see  a portion  of  its  laminated  structure  remaining  transparent, 
while  other  parts  present  a ground-glass  appearance.  This  is  character- 
also  the  case  in  syphilitic  keratitis  ; but  in  this  form  of  disease  lstlc  Patchy 
the  hazy  cornea  is  always  dotted  over  with  patches  of  a denser 
infiltration  than  that  of  the  rest  of  the  tissue,  unless  the  case  be 
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near  recovery,  when  these  patches  gradually  disappear,  and  the 
cornea  ultimately  resumes  its  usual  transparency.* 

Syphilitic  keratitis  is  almost  always  symmetrical,  although  a 
considerable  interval  may  separate  the  onset  of  the  disease  in 
the  two  eyes.  Its  average  duration,  if  brought  early  under 
treatment,  does  not  exceed  four  or  six  months.  There  is  no 
tendency  either  to  the  formation  of  abscess  or  ulceration.  The 
majority  of  cases  certainly  recover  (unless  complicated  with 
iritis  or  irido-choroiditis),  although,  if  the  process  of  cure  be  left 
to  Nature,  it  may  take  a very  long  time  before  the  diseased 
action  subsides  ; on  the  other  hand,  if  assisted  by  appropriate 
treatment,  a comparatively  speedy  recovery  may  be  expected. 

It  is  rare  to  meet  with  an  instance  of  inherited  syphilitic 
keratitis  occurring  in  a child  under  four  years  of  age  ; opacities 
of  the  vitreous  and  lens  from  the  same  cause  seldom  make  their 
appearance  before  the  adult  period  of  life.  Inherited  syphilitic 
iritis,  on  the  other  hand,  generally  commences  when  the  infant 
is  a few  months  old. 

The  Treatment  of  syphilitic  keratitis  should  consist  principally 
in  attending  to  the  patient’s  general  health,  and  keeping  his 
system  in  good  working  order,  by  simple,  but  at  the  same  time, 
nourishing  food,  with  plenty  of  fresh  air  and  exercise.  With 
regard  to  drugs,  mercury  must  be  judiciously  used  for  the  cure  of 
this  disease  ; it  may  be  administered  most  conveniently  in  some 
such  mixture  as  that  referred  to  above.  In  addition,  sickly 
children  may  be  ordered  cod-liver  oil  and  iron. 

If  there  be  no  congestion  of  the  vessels  of  the  sclerotic  or 
conjunctiva,  a solution,  consisting  of  two  grains  of  iodide  of 
potassium  to  an  ounce  of  water,  may  with  advantage  be  dropped 
into  the  eye  twice  a day.  In  almost  all  cases,  an  issue  opened 
in  the  skin  of  the  temple  will  prove  serviceable.  A fold  of  the 
integument  being  nipped  up  between  the  finger  and  thumb,  a 
needle  with  a few  threads  of  silk  is  passed  through  the  skin  ; the 
thread  is  then  tied  in  a knot,  and  left  in  this  way  for  three  weeks 
or  a month.  If  the  patient  or  friends  object  to  an  issue,  we 


* Ophthalmic  Hospital  Reports , vol.  i.  p.  232:  Mr.  Hutchinson  on 
Syphilitic  Inflammation  of  Cornea. 
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must  apply  a series  of  small  blisters  over  the  skin  of  the  temples,  Blisters, 
but  they  are  not  so  efficacious  as  the  seton. 

Keratitis  Punctata  is  characterized  by  the  presence  of  a keratitis 
number  of  small  spots,  scattered  over  the  posterior  elastic  Degenera-A 
lamina  of  the  cornea,  consisting  of  patches  of  degenerated  epi-  ^o°eptS* 
thelium.  This  condition  of  the  cells  of  the  posterior  elastic  thelium. 
lamina  is  usually  complicated  with  some  amount  of  general 
haziness  of  the  cornea,  which,  by  interfering  with  the  passage  of 
light  to  the  retina,  renders  the  patient’s  sight  very  imperfect. 

The  opaque  epithelial  cells  are  shed  from  time  to  time,  and  may  Aqueous 
sometimes  be  seen  floating  about  in  the  aqueous,  which  becomes, 
in  consequence,  more  or  less  turbid.  By  far  the  majority  of 
cases  of  keratitis  punctata  occur  in  'patients  suffering  from 
cyclitis  or  inflammation  of  its  ciliary  body,  but  we  occasion- 
ally meet  with  instances  of  this  form  of  keratitis  as  a primary 
affection  of  the  cornea. 

Symptoms. — Keratitis  punctata  originating  in  the  cornea 
causes,  during  the  early  stages  of  the  disease,  only  slight 
pain  in  the  eye,  and  dimness  of  vision  from  the  opaque  con-  No  pain. 

r , , Dim  vision. 

dition  of  the  cornea. 

On  examining  the  eye  we  notice  a zone  of  congested  vessels  Conges- 
surrounding  the  cornea,  and  usually  there  is  a considerable 
amount  of  conjunctival  congestion.  There  is  generally  no  diffi- 
culty in  detecting  the  presence  of  the  opaque  spots  on  Dotted 
the  posterior  surface  of  the  cornea  ; they  are,  however,  best  opacity' 
seen  by  means  of  transmitted  light.  The  aqueous  appears  Muddy 
somewhat  muddy,  and  flakes  of  degenerated  epithelium  are  aciueou:5- 
occasionally  seen  floating  about  in  it ; some  of  these  may  be 
deposited  on  the  iris,  giving  it  a speckled  appearance.  But 
in  the  majority  of  these  cases,  we  have,  superadded  to  Extension 
the  abnormal  state  of  the  cornea,  symptoms  indicative  of t0  iri!,‘ 
disease  of  the  deeper  structures  of  the  eye,  such  as  increased 
tension  of  the  globe,  pain  in  the  globe  of  the  eye,  and  ciliary 
neurosis,  intolerance  of  light,  and  inability  on  the  part  of  the 
iris  to  respond  to  its  natural  stimulus,  or  to  the  action  of 
mydriatics. 

The  course  of  this  form  of  keratitis  is  unfavourable  under  Prognosis 
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any  circumstances  ; the  cure  is  always  a very  protracted  one, 
and  we  should  be  careful  not  to  give  a favourable  prognosis 
until  we  are  sure  that  the  deep  structures  of  the  eye  are  healthy. 

The  Treatment  resolves  itself  into  the  use  of  much  the  same 
means  as  those  recommended  in  cases  of  ordinary  keratitis. 
Atropine  should  be  applied  so  as  to  keep  the  pupil  dilated. 
In  the  majority  of  instances,  iron  and  quinine,  and  a tonic  plan 
of  treatment,  will  probably  hasten  the  recovery  ; and  in  all 
instances  of  this  disease  counter-irritation  is  most  valuable, 
in  the  form  of  an  issue  in  the  skin  over  the  temporal  region. 
Should  iritis  or  irido-choroiditis  exist,  as  is  usually  the  case,  they 
must  be  managed  according  to  the  principles  of  treatment 
detailed  in  the  following  pages. 

Suppurative  Keratitis,  including  abscess  and  ulceration  of 
the  cornea,  is  characterized  by  so  great  an  increase  in  the  cell 
infiltration  or  exudation  into  the  cornea  that  its  structure  is 
destroyed  to  a greater  or  less  extent. 

i.  Acute  Suppurative  Keratitis  is  attended  with  consider- 
able, often  violent  pain  in  the  affected  eye,  extending  to  the 
eyebrow  and  temple.  The  patient  complains  of  intolerance  of 
light  and  epiphora;  the  conjunctiva  is  usually  much  congested, 
and  often  considerable  chemosis  exists,  concealing  the  injected 
zone  of  vessels  which  surrounds  the  circumference  of  the  cornea. 
The  cornea  itself  is  hazy,  and  as  the  disease  advances  suppura- 
tion takes  place  in  its  laminated  structure.  The  pus  thus 
formed  may  escape  externally,  giving  rise  to  an  ulcer,  or  may 
burst  into  the  aqueous  chamber  : lastly,  it  may  gravitate  down- 
wards between  the  layers  of  the  cornea  to  its  inferior  section, 
forming  a yellow  opaque  patch,  resembling  in  form  and  size  the 
white  mark  seen  at  the  root  of  the  finger-nails,  and  hence  the 
term  onyx.  The  superior  border  of  this  collection  of  matter  is 
convex,  and  being  situated  between  the  layers  of  the  cornea,  it 
does  not  change  its  level  as  an  hypopion  does,  when  the  patient 
bends  his  head  over  to  one  side. 

The  course  which  this  disease  pursues  depends  on  the  situa- 
tion of  the  abscess ; if  superficial,  the  pus  usually  makes  an  open- 
ing for  itself  externally,  and  comparatively  little  injury  is  done 
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to  the  cornea  ; the  pressure  of  the  aqueous  from  behind  not  only 
tends  to  force  the  matter  outwards,  but  also  to  keep  the  wails 
of  the  abscess  in  apposition  when  empty,  so  that  the  cavity 
occupied  by  the  pus  is  thus  effectually  closed,  leaving  however 
a more  or  less  opaque  patch  in  the  cornea.  Should  it  happen, 
however,  that  the  haziness,  though  slight,  is  near  the  centre  of 
the  cornea,  the  patient  will  complain  grievously  of  the  impair- 
ment of  vision  which  it  produces. 

If  the  abscess  is  situated  deeply  in  the  laminated  tissue  of  the 
cornea  the  matter  is  prone  to  spread  among  the  corneal  fibres, 
and  by  pressure  inflict  irreparable  damage  to  its  structure  ; 
or  it  may  force  its  way  between,  and  separate  the  posterior 
elastic  lamina  from  its  attachments.  The  chances  of  its  find- 
ing a vent  into  the  aqueous  chamber,  through  the  posterior 
elastic  lamina,  are  small,  for  an  opening  in  the  latter  mem- 
brane is  immediately  closed  by  the  outward  pressure  of  the 
aqueous.  Under  these  circumstances  the  diseased  action  will 
very  probably  spread  to  the  iris  and  deeper  structures  of  the  eye. 
In  cases  of  this  kind  we  can  generally  best  determine  the  condi- 
tion of  the  parts  by  the  lateral  method  of  examination  ; the 
posterior  layer  of  the  cornea  will  be  seen  bulging  backwards, 
and  often  touching  the  iris,  and  flakes  of  lymph  and  pus  may 
usually  be  observed  floating  about  in  the  muddy  aqueous 
humour.  The  fibrous  structure  of  the  iris  will  be  more  or  less 
hazy,  and  the  pupil,  in  all  probability,  will  refuse  to  dilate  when 
atropine  is  applied  to  the  eye  ; or  if  the  iris  acts,  the  pupil  may 
assume  all  manner  of  shapes  from  the  existence  of  synechia. 
Under  these  circumstances,  the  pain  in  the  eye  and  side  of  the 
head,  from  which  the  patient  suffers,  is  often  excruciating. 

The  prognosis,  then,  in  this  second  class  of  cases,  is  un- 
favourable, for  if  the  posterior  elastic  lamina  be  involved, 
general  inflammation  of  the  globe  of  the  eye  may  at  any  time  be 
excited.  In  other  cases,  the  suppuration  and  destruction  of  the 
cornea  continue  until  it  can  no  longer  resist  the  intra-ocular 
pressure,  the  degenerated  structure  gives  way,  and  the  contents 
of  the  eyeball  escape ; or  if  the  rent  in  the  cornea  has  not  been 
very  considerable,  prolapse  of  the  iris  and  a staphyloma  may 
occur. 
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The  Treatment  of  abscess  of  the  cornea  must  be  conducted 
upon  the  same  principle  as  that  of  a similar  collection  of  matter 
in  any  other  part  of  the  body.  If  the  pain  and  ciliary  neurosis  are 
very  great,  as  is  usually  the  case,  warm  fomentations  may  be 
constantly  employed,  and  the  subcutaneous  injection  of  morphia 
beneath  the  skin  of  the  temple  must  be  resorted  to.  A solution 
of  atropine  should  be  applied  to  the  eye  every  six  hours. 

Whenever  matter  forms  in  the  cornea,  the  sooner  we  make  a 
dependent  opening  into  the  part  the  better,  so  as  to  allow  the 
pus  to  escape  externally.  In  some  instances  the  matter  is  thick 
and  cheeselike,  and  will  not  readily  flow  through  an  incision  in  the 
cornea ; if  this  is  the  case,  a small  scoop  should  be  introduced 
into  the  abscess,  and  its  contents  evacuated.  The  incision  in 
the  cornea  should  take  an  oblique  direction,  to  avoid  the  risk  of 
running  the  point  of  the  instrument  into  the  anterior  chamber, 
which  is  undesirable,  because  the  presence  of  the  aqueous  is 
serviceable  in  keeping  up  pressure  from  behind,  and  forcing 
the  pus  out  through  the  external  opening  which  we  have  made 
in  the  cornea.* 

I am  in  the  habit  of  administering  chloroform  in  operations 
of  this  kind  : it  is  otherwise  frequently  difficult  to  command  the 
patient’s  eye,  and  open  the  abscess  with  due  precision.  The 
patient  generally  experiences  great  relief  when  the  matter  has 
been  allowed  to  escape  ; subsequently  hot  poppy-head  fomenta- 
tions may  be  used  three  or  four  times  a day,  and  in  the  intervals 
an  ointment  composed  of  morphia,  belladonna,  and  Indian  hemp 
should  be  smeared  over  the  eyelids,  and  the  eye  kept  closed  with 
a light  pad  and  bandage. 

Should  it  appear  that  the  iris  has  become  involved,  the  treat- 
ment of  the  abscess  in  the  cornea  must  still  be  conducted  upon 
the  principles  above  detailed  ; but  we  shall  have  to  use  frequent 
instillations  of  atropine,  in  order  if  possible  to  dilate  the  pupil  as 
speedily  as  possible. 

In  some  instances  of  suppurative  keratitis,  the  tendency  of 
the  affection  is  to  spread  rapidly  from  the  original  seat  of  the 
disease,  and  yet  the  pain  and  irritation  in  the  eye  may  have 


* “Traits  des  Maladies  des  Yeux,”  par  A.  P.  Demours,  t.  i.  p.  281. 
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subsided.  In  this  very  dangerous  class  of  cases  a solution  of 
sulphate  of  eserine  should  be  instilled  into  the  eye  three  times  a Eserine. 
day.  A firm  compress  and  bandage  may  be  applied  over  the 
closed  eyelids,  but  should  the  compress  increase  the  pain  from 
which  the  patient  suffers  it  had  better  be  discontinued. 

2.  Subacute  Suppurative  Keratitis  differs  from  the  acute  form  2.  Sub- 

. , , . . . r • acute  form. 

of  the  disease,  in  that  there  is  no  marked  appearance  ot  in- 
flammation in  the  part,  nor  does  the  patient  usually  complain 
of  much  pain  or  photophobia. 

It  is  most  commonly  met  with  among  persons  in  a debili-  In  debility, 
tated  state  of  health  ; we  see  it  for  instance  after  cholera, 
starvation,  or  small-pox,  especially  among  children,  and  it  then 
pursues  a rapid  course.  The  disease  commences  with  the  Yellow 
appearance  of  one  or  more  patches  of  exudation  and  suppuration,  patches. 
situated  in  the  laminated  tissue  of  the  cornea  : these  spots  extend 
rapidly,  they  coalesce,  and  in  the  course  of  a few  days,  or  it  may  Abscess, 
be  hours,  a considerable  portion  of  the  cornea  is  involved. 

The  further  course  of  the  disease  depends  very  much  upon 
the  extent  and  rapidity  with  which  the  degenerative  changes 
progress,  and  also  upon  the  position  of  the  accumulated  matter. 

If  the  pus  has  formed  in  the  anterior  layers  of  the  cornea,  the 
abscess  may  burst  externally  ; but  should  it  occupy  the  deeper  May  burst 
layers,  so  as  to  involve  the  posterior  elastic  lamina,  it  is  probable  extLrnalli- 
that  the  diseased  action  will  extend  to  the  iris  and  choroid. 

The  conjunctiva  is  then  usually  much  congested,  and  the  destruc- 
tion of  the  cornea  frequently  progresses  rapidly. 

The  Treatment  to  be  followed  in  these  cases  must  be  directed  Treatment. 
towards  the  restoration  of  the  nutritive  powers  of  our  patients,  ftreng[hthe 
so  as,  if  possible,  to  stay  the  decay  and  death  of  the  cornea.  In 
all  probability  we  shall  have  to  resort  to  stimulants,  a highly 
nutritious  diet  and  tonics.  Among  the  latter,  the  tincture  of 
muriate  of  iron,  given  in  twenty  minim  doses,  with  a grain  of 
sulphate  of  quinine,  every  six  hours,  will  sometimes  be  beneficial. 

Should  a collection  of  matter  take  place  in  the  cornea,  it  must  Open  ab- 
be  evacuated  as  soon  as  possible,  in  the  manner  already  sceSi- 
described,  so  as  to  relieve  tension.  These  cases  are  occasionally  Compress, 
influenced  for  good  by  a compress  carefully  applied  over  the 
eye.  With  regard  to  the  compress,  it  is  seldom  likely  to  be 
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beneficial  if  it  increases  the  pain  in  the  eye  ; we  must  then 
slacken  the  bandage,  or  leave  it  off  for  several  hours  during  the 
day,  and  use  poppy-heacl  fomentations.  U nfortunately  our  best 
efforts  are  too  often  unavailing,’  the  destructive  changes  in  the 
cornea  advancing  so  rapidly,  that  we  have  no  time  to  improve 
our  patient’s  health.  The  affection,  moreover,  having  a constitu- 
tional basis,  both  eyes  are  often  involved,  so  that  the  condition 
of  the  patient  is  hopeless. 
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Keratitis  from  Nerve  Lesions. — This  form  of  keratitis 
arises  from  defective  innervation  of  the  cornea,  in  consequence  of 
which  its  nutrition  is  impaired,  and  degenerative  changes  such 
as  those  above  described  occur.  The  most  common  cause  of  this 
form  of  the  disease,  are  wounds  or  injuries  affecting  the  super- 
ficial branches  of  the  fifth  nerve.  Thus  we  occasionally  see 
rapid  destruction  of  the  cornea  take  place,  apparently  from  the 
irritation  caused  by  a foreign  body  lodged  in  the  folds  of  the 
conjunctiva.  Injuries  affecting  the  origin  or  trunk  of  the  nerve 
may  induce  a similar  train  of  symptoms,  which  when  once  begun 
generally  defy  our  efforts  to  stop  their  progress. 

In  cases  arising  from  peripheral  irritation  of  the  nerve,  we 
may,  by  the  removal  of  the  cause,  put  a stop  to  its  injurious 
effects  on  the  cornea.  M.  Snellen  considers  that  in  the 
analogous  case  of  ulceration  of  the  cornea,  apparently  arising 
from  injury  of  the  fifth  pair,  it  is  from  the  particles  of  dust  and 
dirt  which  then  find  their  way  into  the  eye,  that  the  destructive 
changes  arise.  He  asserts  that  if,  after  injury  of  the  nerve,  the 
eyelids  are  kept  perfectly  closed,  should  ulceration  occur  at  all, 
it  is  very  partial  in  its  effects.* 

Dr.  Sinitzin,  on  the  other  hand,  considers  that  after  injury  to 
the  fifth  nerve,  neuro-paralytic  phenomena  occur  whether  the  eye 
is  protected  or  not  ; he  states  that,  having  studied  the  effects 
of  ablation  of  the  superior  cervical  ganglion  of  the  sympa- 
thetic nerve  upon  the  eye  in  a large  number  of  experiments, 
he  has  arrived  at  the  following  results  : — i.  Immediately 


* Annales  d'  Oculistique,  t.  liii.  p.  178 ; see  also  a case  strongly  con- 
firming this  view  by  Mr.  Hulke,  Ophthalmic  Hosp.  Reports , vol.  v.  p.  177. 
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after  the  ablation  of  this  ganglion,  increased  vascular  injection  Hyperemia 
was  constantly  observable  in  the  fundus  of  the  eye  of  the  same 
side.  Ophthalmoscopic  examination  showed  that  the  choroidal 
vessels  had  increased  in  size,  that  their  anastomoses  had 


become  much  more  distinct,  and  that  in  general  the  fundus  was 
of  a much  deeper  red  on  the  operated  than  upon  the  sound  side. 

2.  The  temperature  of  the  eye  of  the  operated  side  rose.  In  the  increased 
sac  of  the  conjunctiva  and  beneath  the  capsule  of  Tenon  the  ea  ' 
difference  in  temperature  amounted  to  as  much  as  0*9°  to  2*4° 

Cent.  3.  The  cornea  of  the  side  operated  upon  possessed,  when 
compared  with  the  other,  a much  greater  capability  of  resistance 
to  the  action  of  foreign  and  neutral  substances.  If,  for  instance, 
a fine  spiculum  of  glass  was  inserted  to  an  equal  depth  into 
each  cornea,  it  always  happened  that,  whilst  on  the  sound  side  the 
spiculum  excited  more  or  less  violent  conjunctivitis,  pannus, 
purulent  infiltration  of  the  cornea,  with  subsequent  ulceration 
and  ultimate  disintegration  of  the  adjoining  tissue,  or  a more  or 
less  severe  iritis  and  threatening  of  panophthalmitis — on  the 
operated  side  either  scarcely  any  reaction  occurred,  which  was  Reaction  on 
most  commonly  the  case,  or  at  most  it  was  but  slight.  It  was  also  lessened, 
observable  that,  as  Claude  Bernard  has  shown,  the  stronger  the 
animal  the  greater  the  difference  in  the  temperature,  and  the 
sooner  after  the  operation  the  foreign  body  is  inserted  the  greater 
is  the  resistance  exhibited  by  the  sound  side.  4.  The  well-known 
neuro-paralytic  phenomena,  consequent  upon  section  of  the  fifth  Effects  of 
nerve  in  the  skull,  immediately  in  front  of  the  Gasserian  5th  pre- 
ganglion, do  not  occur  if  shortly  before  this  operation,  or  vented‘ 
immediately  after  it,  the  cervical  ganglion  is  removed.  5.  Even 
when  some  of  these  neuro-paralytic  phenomena  have  made  their 
appearance  after  section  of  the  fifth,  ablation  of  the  ganglion  will 
cause  them  to  vanish  in  the  course  of  a few  (two  to  four)  days. 

6.  Such  disappearance  is  possible  so  long  as  the  surface  of  the 
cornea  remains  moist  and  polished  ; if  these  conditions  have 
supervened,  separation  of  the  epithelium,  haziness  of  the  cornea, 
as  well  as  injection  and  swelling  of  the  iris,  they  will  no  longer 
disappear.  7.  The  complete  atrophy  or  destruction  of  the  eye, 
consequent  upon  section  of  the  fifth,  may  still  be  staved  off  if 
the  ganglion  be  removed  during  the  progress  of  the  changes,  the 
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conditions  present  either  remaining  in  statu  quo  or  undergoing 
more  or  less  improvement.  8.  The  ulceration  of  the  lips, 
especially  of  the  lower  one,  following  section  of  the  fifth,  as  well 
as  the  ulceration  of  the  eyelids,  completely  vanish  after  section 
of  the  sympathetic.  9.  For  the  improvement  taking  place  under 
the  four  last  heads  it  is  not  requisite  for  the  animals  to  have 
any  special  protection  from  injury  afforded.  In  Dr.  Sinitzin’s 
opinion,  the  neuro-paralytic  phenomena  after  division  of  the 
fifth  occur  whether  the  eye  of  the  side  operated  on  is  protected 
from  irritation  or  not.  10.  The  diminution  of  temperature, 
observed  by  various  experimenters  on  the  same  side  after  section 
of  the  fifth,  never  occurs  when  ablation  of  the  sympathetic 
ganglion  has  been  simultaneously  performed.  Dr.  Sinitzin  says 
that  the  changes  in  the  circulation  appear  to  be  at  the  bottom  of 
these  effects.  Ligature  of  the  carotid,  or  irritation  of  the 
depressor  nerve  of  the  heart,  neutralizes  the  inhibitory  effects 
of  the  ablation  of  the  sympathetic  ganglion  upon  the  neuro- 
paralytic phenomena  consequent  on  section  of  the  fifth.* 

The  treatment  in  these  cases,  when  suppuration  is  established, 
is  to  be  conducted  upon  the  same  principles  as  in  the  case  of 
abscess  ; it  may  be  necessary  to  perform  an  iridectomy  in  order 
to  save  the  transparent  portion  of  the  cornea.' 

ULCERATION  AND  ITS  CONSEQUENCES. 

Ulceration  of  the  Cornea  may  be  conveniently  con- 
sidered under  two  heads,  the  acute  and  subacute,  or  sthenic 
and  asthenic  forms.  In  practice,  however,  we  shall  frequently 
meet  with  cases  where  it  is  impossible  to  draw  a line  of  demar- 
cation between  acute  and  subacute  ulceration  ; nor  is  the  dis- 
tinction of  much  importance  from  a practical  point  of  view. 

Ulceration  differs  from  non-suppurative  keratitis  in  that  the 
exudation  by  pressure  upon  the  tissues  destroys  and  ultimately 
leads  to  loss  of  substance  of  the  cornea.  Thus  it  frequently 
happens  in  the  case  of  ulceration,  that  the  cornea  is  permanently 
injured,  and  sometimes  its  transparency  entirely  destroyed,  either 
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by  the  formation  of  a dense  cicatrix,  or  from  perforation  and 
staphyloma.  The  inflammation  may  commence  on  the  surface, 
or  involving  at  first  the  deeper  layers,  subsequently  implicate 
the  surface  of  the  cornea.  At  any  stage  of  the  process  the  ulcer 
may  heal,  a new  formation  of  bloodvessels  from  the  cornea- 
scleral  margin  takes  place,  and  the  healing  process  gradually 
occurs. 

1.  Acute  or  Sthenic  Ulceration  of  the  Cornea  is  accompanied  i^Acuteor 
with  great  pain  in  the  eye,  and  intolerance  of  light  : these 
symptoms  are  often  so  severe,  that  it  is  almost  impossible  for 
the  patient  to  open  his  eye,  and  the  moment  he  does  so  a gush 
of  tears  takes  place,  and  the  lids  are  involuntarily  closed.  The 
pain  in  these  cases  is  of  an  intermittent  character  ; it  usually  Pain  severe, 
increases  towards  bedtime,  and  extends  over  the  forehead  and 
side  of  the  head. 

The  palpebral  and  orbital  portions  of  the  conjunctiva  are  gene-  Conjunc- 
rally  much  congested,  and  the  sclerotic  zone  of  vessels  around  sderaTcon- 
the  cornea  is  deeply  injected.  In  many  instances  the  entire  sestlon- 
epithelial  layer  of  the  cornea  is  rough  and  hazy  ; but  at  one  or 
more  spots  we  notice  that  the  cornea  appears  to  have  been 
destroyed.  The  depth,  extent  and  situation  of  the  ulcer  will 
vary  in  almost  every  case. 

The  appearance  also  of  the  ulcer  differs  with  the  nature  and  Characters 
stage  of  the  disease  ; at  first  it  looks  like  a greyish  patch  situated  of  ulcers' 
in  the  cornea ; its  surface  is  raised,  its  edges  shading  off  into 
comparatively  healthy  structures,  but  after  a time  the  central 
portion  of  this  spot  degenerates  and  is  thrown  off,  an  excavation 
in  the  substance  of  the  cornea  becoming  apparent.  The  base  of  Limited  by 

clastic  la- 

the  ulcer  may  be  clear  and  transparent,  especially  if  the  disease  mina. 
has  eaten  down  to  the  posterior  elastic  lamina,  which  has  con- 
siderable powers  of  resisting  these  destructive  changes.  The 
margins  of  these  sthenic  ulcers  are  generally  jagged  and  irregular, 
and  of  a greyish-white  colour. 

As  the  ulcer  heals,  we  notice  that  its  area  lessens  in  circum-  Reparation 
ference,  the  reparation  beginning  at  the  edges  and  extending  ofulcer* 
towards  the  centre.  As  this  process  goes  on,  blood  vessels 
will  be  seen  coursing  over  the  cornea  and  passing  up  to  the 
edge  of  the  ulcer ; they  gradually  dwindle  away  as  the  ulcer 
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heals.  As  soon  as  the  epithelial  cells  re-form  the  patient 
experiences  relief  from  the  pain  and  photophobia  from  which 
he  previously  suffered. 

It  would  be  impossible  to  describe  the  various  forms  which 
ulcers  of  the  cornea  assume,  but  there  are  some  varieties  so 
frequently  met  with  that  they  require  a word  or  two  of  special 
notice  ; among  these  the  crescentic  ulcer  of  the  cornea  is  not 
only  dangerous,  but  most  difficult  to  treat.  These  crescentic 
or  encircling  ulcers  commence  at  the  edge  of  the  cornea, 
and  look  very  much  as  if  a bit  of  the  cornea  had  been 
chipped  out.  The  ulcer  has  not  only  a tendency  to  extend  itself 
round  the  circumference  of  the  cornea,  but  also  to  eat  deeply 
into  its  substance.  The  supply  of  nutritive  material  is  necessarily 
cut  off  from  the  central  part  of  the  cornea,  and  it  may  conse- 
quently slough.  These  cases  of  ulceration,  though  similar  in 
their  results  to  those  occurring  in  purulent  conjunctivitis,  may 
arise  quite  independently  of  inflammation  of  the  conjunctiva. 

In  other  cases,  the  ulcer  assumes  a funnel-shape,  extending 
deeply  into  the  cornea,  and  is  very  apt  to  perforate  it  in  spite 
of  our  best  efforts. 

2.  Subacute , or  Asthenic  Ulceratio)i  of  the  Cornea  is  not 
characterized  by  pain,  photophobia,  or  any  of  the  more  urgent 
symptoms  of  irritation  noticed  in  the  acute  form  of  the  disease  \ 
there  is  seldom  much  congestion  of  the  sclerotic  or  conjunctival 
vessels,  and  the  ulceration  is  often  a tedious  process,  but,  fortu- 
nately, has  less  tendency  to  involve  the  deeper  layers  of  the 
cornea,  and  consequently  to  lead  to  a staphyloma,  than  the 
more  acute  forms  of  the  disease. 

These  asthenic  ulcers  are  generally  superficial  ; their  borders 
are  well-defined  and  sharp,  as  though  a piece  had  been  punched 
out  of  the  cornea.  Few,  if  any,  vessels  will  be  seen  running  up 
to  them  from  the  conjunctiva ; in  fact,  there  is  evidence  of  want 
of  action  in  the  part,  the  ulcer  neither  spreading  nor  healing, 
except  by  slow  steps. 

Prognosis. — This  will  depend  more  upon  the  depth  and  situa- 
tion of  the  ulcer  than  upon  its  being  either  of  a sthenic  or 
asthenic  character.  Thus,  even  a subacute  ulcer,  from  its  long 
continuance,  may  involve  the  posterior  elastic  lamina,  and  ulti- 
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mately  set  up  lesions  in  the  deeper  structures  of  the  eye  ; though 
such  complications  are  doubtless  more  liable  to  occur  in  cases  of 
sthenic  ulceration,  because  the  latter  has  a marked  tendency  to 
spread,  not  only  in  circumference,  but  also  to  the  deeper  layers 
of  the  cornea. 

Again,  the  course  of  sthenic  ulcers  being  more  active,  when 

once  they  begin  to  heal,  reparation  goes  on  favourably  ; but 

whenever  there  has  been  loss  of  substance  in  the  cornea,  whether  Risk  of 

cicatrices 

by  acute  or  subacute  ulceration,  more  or  less  opacity  of  the  part 
will  remain ; and  should  this  opacity  happen  to  be  situated 
in  the  axis  of  vision,  the  patient’s  sight  must  be  impaired,  central 
Much  may  perhaps  be  done  by  forming  an  artificial  pupil,  but  °IJaclty’ 
still  the  injury  inflicted  by  the  ulcer  is  lasting. 

Unfortunately,  this  does  not  represent  the  whole  risk  of 
corneal  ulceration  : we  have  not  only  to  fear  the  formation  of 
cicatricial  tissue  in  deep  ulcers  of  the  cornea,  but  also  that  the 
attenuated  cornea  at  the  seat  of  ulceration  may  give  way  before 
the  intra-ocular  pressure,  and  that  a staphyloma  of  the  cornea  f^astaphy* 
and  iris  will  occur. 

The  situation  and  depth,  therefore,  of  the  ulcer  are  important 
points  to  consider  in  forming  a prognosis  : superficial  ulcers 
may  heal,  and  the  parts  recover  their  normal  transparency,  but 
the  effects  of  deep  ulcers  of  the  cornea  are  never  overcome.  Effects  of 
Should  the  latter  not  extend  to  the  centre  of  the  cornea,  they  indelible6™ 
may  still  be  comparatively  harmless ; but  if,  from  thinning  of 
the  cornea,  a staphyloma  takes  place,  this,  by  involving  the 
iris,  as  I shall  subsequently  explain,  is  apt  to  occasion  serious 
mischief,  if  not  absolutely  to  destroy  the  eye. 

Treatment. — It  will  be  evident  from  what  I have  just  said  Treatment. 
regarding  the  prognosis,  that  our  main  object  in  treatment  must 
be  to  prevent,  if  possible,  the  ulcerative  process  from  extending 
either  in  depth  or  area ; for  such  extension  must  result  in  loss 
of  transparency  in  the  cornea. 

In  most  instances  of  ulceration  (excepting  traumatic  cases,  or  improve 
those  depending  on  conjunctivitis),  the  patient’s  general  health  nutntl0n- 
will  be  found  at  fault  in  no  affection  of  the  eye  is  it  more 
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necessary  to  attack  the  disease  by  improving  the  assimilative 
and  nutritive  functions  of  the  body,  and  as  a general  rule,  a tonic 
and  supporting  plan  of  treatment  is  demanded.  Iron  and  quinine, 
good  food,  cleanliness,  and  fresh  air  are  the  fundamental  re- 
quisites for  the  cure  of  almost  all  instances  of  ulceration  of  the 
cornea,  whether  they  be  of  the  sthenic  or  asthenic  type.  One 
frequently  sees  cases  of  ulceration  of  the  cornea  which  resist 
all  treatment,  but  which  rapidly  improve  if  the  patient  is  sent  to 
the  sea-side,  or  still  better,  for  a voyage  to  sea. 

Opium  is  an  invaluable  remedy  in  cases  accompanied  with 
considerable  pain  and  irritation  of  the  eye — in  fact,  in  what 
would  usually  be  considered  acute  cases.  For  an  adult,  I 
generally  prescribe  about  a grain  of  opium  twice  a day,  some- 
times in  combination  with  soda  and  quinine.  At  the  same  time, 
a strong  solution  of  atropine  should  be  dropped  into  the  eye 
three  times  a day  ; and  the  extract  of  belladonna  having  been 
smeared  over  the  temple  and  eyebrow  of  the  affected  eye,  the 
eyelids  must  be  kept  closed  with  a light  pad  and  bandage.  It 
sometimes  happens  that  a solution  of  sulphate  of  eserine 
instilled  into  the  eye  in  place  of  atropine  is  of  great  service  in 
cases  of  spreading  ulcers  of  the  cornea,  especially  in  encircling 
ulceration  such  as  that  above  referred  to. 

The  aim  of  all  this  is  to  insure  the  diseased  cornea  rest ; the 
opium  allays  the  nervous  and  vascular  irritation,  and  enables 
the  patient  to  sleep  ; the  atropine  retracts  the  iris,  thereby 
diminishing  its  secreting  surface,  and  the  quantity  of  aqueous 
which  is  formed,  and  this,  by  lessening  the  intra-ocular  pressure 
relieves  the  tension  of  the  cornea.  Lastly,  the  eyelids  are  kept 
closed,  to  exclude  the  stimulus  of  light  and  prevent  the  lids 
rubbing  against  the  ulcerated  cornea. 

In  instances  of  sthenic  ulceration  the  dilute  caustic  pencil 
may  sometimes  with  advantage  be  lightly  passed  over  the 
surface  of  rapidly-spreading  ulcers  of  the  cornea  ; in  the  majority 
of  instances,  however,  more  harm  than  good  is  done  with  nitrate 
of  silver,  and  as  a general  rule  I would  not  advise  its  employment 
in  these  cases.  In  fact,  all  lotions  or  applications  to  the  eye 
should  be  avoided  in  ulceration  of  the  cornea,  except  the  solution 
of  atropine,  or  of  eserine  ; this  is  the  more  necessary  if  we 
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notice  vessels  passing  from  the  circumference  of  the  cornea  to 
the  border  of  the  ulcer. 

In  most  cases  of  ulceration  of  the  cornea  an  issue  should  be  Issues, 
opened  as  soon  as  possible  in  the  skin  over  the  temporal  region 
near  the  affected  eye.  In  spreading  ulcers  of  the  cornea,  if  other 
means  fail,  iridectomy  should  be  performed,  the  iris  being  Iridectomy 
removed  from  behind  the  most  transparent  part  of  the  cornea  ulcers, 
so  that  we  shall  subsequently  have  the  advantage  of  an  artificial 
pupil  in  this  situation. 

Supposing,  however,  that  the  ulcer  is  not  advancing  rapidly,  ^ ^ 
and  the  symptoms  do  not  appear  to  be  sufficiently  urgent  draw  oft' 
to  demand  so  grave  an  operation  as  iridectomy,  we  may aqUL0U''- 
possibly  avert  the  formation  of  a staphyloma  by  opening  the 
anterior  chamber  with  a broad  needle,  and  allowing  the  aqueous 
humour  to  escape.  In  this  way  we  can  relieve  the  tension  of 
the  cornea,  and  diminish  the  chances  of  the  aqueous  bursting 
through  its  attenuated  structure  at  the  point  of  ulceration. 

In  performing  paracentesis  of  the  cornea  under  these  cir-  Paracentesis 
, . . . . ..  . of  cornea. 

cumstances,  the  point  of  the  needle  should  just  be  allowed  to 
pass  through  the  floor  of  the  ulcer  into  the  anterior  chamber, 
otherwise  the  iris,  or  even  the  lens,  may  be  wounded.  It 
is  by  no  means  necessary  to  wait  until  the  deeper  layers 
of  the  cornea  are  involved  before  performing  paracentesis, 
for  we  thus  limit  the  opening  in  the  cornea  to  that  of  the  size 
of  the  needle  we  introduce,  in  place  of  having  a large  rent 
through  the  bottom  of  the  ulcer.  The  puncture  should  be  made  Directions, 
with  a needle,  so  that  the  aqueous  may  escape  slowly.  Under 
these  circumstances  the  iris  gradually  moves  forward  as  the 
aqueous  escapes,  and  comes  to  rest  against  the  opening  in  the 
cornea,  very  likely  adhering  to  it  by  neoplastic  formations  ; but 
these  give  way  as  the  cornea  closes,  the  aqueous  thrusting  back 
the  iris  and  lens  into  their  normal  position.  If,  after  punctur- 
ing the  ulcer  we  notice,  in  the  course  of  a few  days,  that  its 
base  is  again  bulging  forwards  and  likely  to  burst,  we  must 
again  perform  a paracentesis,  and  we  may  have  to  repeat  the 
operation  more  than  twice.  After  each  occasion  on  which  the 
cornea  is  opened,  the  eyelids  and  temples  should  be  smeared 
over  with  the  extract  of  belladonna,  or  the  atropine  ointment, 
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and  the  eye  kept  carefully  closed  with  a light  compress  and 
bandage. 

If  the  ulcerative  process  be  asthenic,  want  of  action  charac- 
terizing the  disease,  and  few  if  any  vessels  passing  from  the 
conjunctiva  to  the  ulcer,  we  may  stimulate  the  part  by  hot 
compresses  applied  over  the  lids,  for  an  hour,  once  or  twice 
a day  ; or  calomel,  dusted  over  the  ulcer  from  time  to  time,  will 
be  useful. 

But  if  vessels  have  formed  over  the  cornea,  and  are  ex- 
tending up  to  the  border  of  the  ulcer,  we  should  discontinue 
all  treatment,  simply  keeping  the  pupil  dilated,  and  the  eye 
closed  with  a compress  and  bandage.  The  process  of  cure 
will  usually  be  expedited  by  change  of  air,  well-regulated  diet, 
and  other  means  tending  to  improve  the  patient’s  general 
health. 

In  cases  of  ulceration  of  the  cornea  complicated  with  per- 
foration, I would  refer  the  reader  to  the  section  on  prolapse  of 
the  iris. 

Hernia  of  the  Cornea  consists  in  a protrusion  of  the 
posterior  elastic  lamina  through  the  outer  layers  of  the  cornea, 
which  may  have  been  destroyed  by  ulceration.  The  elastic 
lamina  has  considerable  power  in  resisting  destructive  changes, 
and  hence,  after  the  laminated  tissue  of  the  cornea  has  been  de- 
stroyed, it  may  remain  unaffected,  and  being  forced  outwards 
by  the  pressure  of  the  aqueous,  form  a little  glassy-looking 
nodule,  projecting  from  the  corneal  surface.  The  transparent 
appearance  of  the  tumour,  bulging  through  the  jagged  border  of 
the  ulcer,  is  sufficiently  characteristic  to  enable  us  at  once  to 
recognize  the  nature  of  the  disease. 

From  the  extreme  thinness  of  the  posterior  elastic  lamina, 
it  necessarily  follows  that,  when  a hernia  of  this  kind  has 
occurred,  the  slightest  force  applied  to  the  eye  is  likely  to  j 
rupture  it.  Hence  hernias  of  the  cornea  are  of  short  duration) 
and  seldom  come  under  observation,  the  posterior  elastic  lamina 
usually  giving  way  before  the  distending  force  of  the  aqueous, 
the  corneal  hernia  being  replaced  by  a prolapse  of  the  iris.  It 
occasionally  happens,  however,  that  the  hernia  remains  for  some 
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weeks,  and  then  gradually  becomes  converted  into  cicatricial 
tissue. 

Treatment. — The  patient  having  been  placed  under  the  influ-  Treatment. 
ence  of  chloroform,  and  a stop  speculum  adjusted,  a broad 
needle  should  be  run  through  the  cornea,  and  the  instrument 
being  tilted  on  its  edge,  the  aqueous  is  allowed  to  escape  Draw  off 

slowly  from  the  eye.  The  needle  is  then  to  be  removed,  and  a a iue°l 

solution  of  atropine  dropped  into  the  eye,  a compress  and  Apply  a 

bandage  being  firmly  applied  over  the  closed  lids,  and  kept  andP 

there  for  forty-eight  hours.  The  eye  may  then  be  examined  banda?e- 
but  it  will  be  better  to  re-apply  the  compress,  and  continue 
its  use  for  some  days. 

It  may  be,  that  on  opening  the  lids  at  the  expiration  of  forty-  Repeat  if 
eight  hours,  we  find  the  hernia  of  the  cornea  reproduced,  in  which  necL  u ' 
case  the  paracentesis  must  be  repeated,  the  compressing  band 
and  the  caustic  pencil  being  applied.  This  treatment  will 
excite  sufficient  inflammation  in  the  part  to  set  up  material 
changes  in  the  ulcer,  and  although  a cicatrix  will  remain  as  a 
pennanent  blemish,  still,  its  formation  may  prevent  a prolapse 
of  the  iris  with  its  attendant  evils. 

Staphyloma  of  the  Cornea  and  Iris. — If  the  resisting  Staphy- 
power  of  the  fibrous  structure  of  the  cornea  has  been  destroyed,  Cornea. 
or  considerably  weakened  by  the  ulcerative  process,  the  remains 
of  the  laminated  tissue,  together  with  the  posterior  elastic  lamina,  Weakened 
are  very  likely  to  yield  to  the  distending  force  of  the  aqueous  ; bulges, 
and  bulging  forwards,  to  a greater  or  less  extent,  they  form 
a staphyloma  of  the  cornea. 

From  their  relative  positions,  it  follows,  that  when  a partial  The  iris 
protrusion  of  the  cornea  occurs,  the  iris  is  apt  to  be  carried  °""‘ 
forward  into  the  protrusion.  Moreover,  in  the  majority  of  these 
cases,  a small  opening  occurs  at  the  most  prominent  part  of  the 
staphyloma,  through  which  the  aqueous  drains  away  ; or  the 
aqueous  may  percolate  through  the  attenuated  portion  of  the 
cornea  ; in  either  case,  the  anterior  chamber  being  emptied, 
the  vitreous  forces  the  lens,  and  with  it  the  iris,  forwards  against 
the  cornea.  The  iris  thus  frequently  becomes  glued  down  to 
the  inner  surface  of  the  protrusion  ( vide  Fig.  35),  v/hile  its  outer 
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surface  acquires  a coating  of  fibrous  (cicatricial)  tissue,  and  thus 
the  staphyloma  ultimately  assumes  a dense  opaque  appearance. 

Staphylomata  of  this  kind  vary  much  in  size, 
sometimes  being  so  large  that  they  protrude 
between  the  eyelids,  at  other  times  they  are  no 
larger  than  a pin’s  head.  The  thickness  of  their 
walls  is  also  subject  to  variation  : in  many  in- 
stances the  summit  of  the  staphyloma  is  very 
thin,  whereas  in  other  cases  it  is  comparatively 
thick,  and  may  contain  cholesterine  imbedded 
in  it. 

The  apex  of  the  staphyloma,  as  I have  before 
remarked,  may  ulcerate,  and  a fistula  form, 
through  which  the  aqueous  drains  away  : or  the 
staphyloma  may  burst  open,  and  through  the  rent  thus  made, 
the  lens,  and,  in  fact,  the  contents  of  the  globe,  escape  ; the 
eyeball  then  shrinks  up,  and  sinks  into  the  orbital  socket. 

It  sometimes  happens  that  more  than  one  staphyloma  exists 
in  the  same  cornea.  This  condition  arises  from  the  previous 
formation  of  several  ulcers  in  the  cornea,  which  has  accordingly 
yielded  at  more  than  one  spot  to  the  intra-ocular  pressure, 
while  the  intermediate  parts,  retaining  their  fibrous  structure, 
have  effectually  resisted  the  distending  force,  forming  bands 
between  which  the  several  small  staphylomata  have  occurred. 

The  symptoms  to  which  a staphyloma  of  the  cornea  give 
rise  consist  principally  in  various  degrees  of  impairment  of 
vision,  depending  upon  its  position  and  size.  When  endea- 
vouring to  estimate  what  may  be  the  ultimate  effect  of  a staphy- 
loma on  the  patient’s  vision,  the  condition  of  the  iris  is  one  of 
the  first  points  for  consideration,  in  instances  where  a portion 
only  of  the  cornea  is  involved.  Should  the  iris  have  been  drawn 
into  the  protrusion,  it  is  very  probable  that  the  pupil  may 
likewise  be  included  in  the  staphyloma,  and  the  patient  will 
not  be  likely  to  see  much  with  an  eye  so  affected.  In  other 
cases  a part  of  the  pupil  may  remain  free,  and  should  there  be 
any  transparent  cornea  in  front  of  it,  the  patient  may  still  retain 
a fair  amount  of  sight.  Again,  supposing  the  staphyloma  leaves 
the  centre  of  the  cornea  clear,  it  is  far  less  likely  to  impair  the 
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sight  than  if  situated  in  the  axis  of  vision.  It  is  by  no  means  an 
uncommon  circumstance,  however,  for  glaucomatous  changes  to 
occur  in  an  eye  in  which  a staphyloma  has  become  developed  ; 
the  degree  of  tension  of  the  eyeball  must  therefore  be  carefully 
attended  to  in  cases  of  this  kind. 

Treatment. — This  will  depend  on  the  size  of  the  staphyloma  Treatment. 
and  the  length  of  time  it  has  existed. 

r.  If  the  protrusion  be  a small  one,  and  of  recent  formation,  1.  If  small, 

1 • . . . let  aqueous 

the  best  thing  we  can  do  is  to  puncture  the  inferior  part  ot  the  escape, 
staphyloma  with  a broad  needle,  so  as  to  allow  the  aqueous  to 
escape,  and  then  apply  a firm  compress  and  bandage  over  the  Apply  com- 
eye  ; the  instillation  of  atropine  should  also  be  employed.  Our  atropine, 
first  object  in  this  proceeding  will  be  to  empty  the  anterior 
chamber ; the  intra-ocular  pressure  being  thus  removed,  the 
compress  may  possibly  prevent  a re-formation  of  the  staphyloma, 
until  cicatricial  tissue  has  formed,  which  retains  the  parts  in 
their  normal  position. 

2.  If  the  staphyloma  is  a large  one — involving,  say,  a quarter  2.  If  large, 
or  more  of  the  cornea,  we  must  resort  to  an  iridectomy,  as  the  ev'1SL ' 
surest  means  of  treatment.  If  this  be  neglected,  it  is  very 
probable  that  the  iris  and  pupil  will  subsequently  be  drawn 

into  and  become  attached  to  the  cornea  ; we  anticipate  this 
evil,  by  excising  at  once  a fourth  of  the  iris  from  behind  the 
clearest  portion  of  the  cornea,  we  release  the  iris  from  its  attach- 
ment, and  by  diminishing  its  secreting  surface  lessen  the  quantity 
of  aqueous  formed,  so  that  we  may  hope,  by  the  careful  applica-  kssen°ecf 
tion  of  a compress  and  bandage  subsequently  to  the  iridectomy, 
to  reduce  the  dimensions  of  the  staphyloma  itself ; and  beyond 
this,  prevent  glaucomatous  changes  from  taking  place  in  the 
eye. 

Besides  the  immediate  advantages  to  be  derived  from  this 
proceeding,  we  must  bear  in  mind  the  fact,  that  if  the  iris 
becomes  permanently  involved  in  a staphyloma,  it  may  give 
rise  to  sympathetic  irritation  in  the  other  eye  ; this  is  therefore 
an  additional  reason  for  resorting  as  early  as  possible  to  iridec- 
tomy in  this  class  of  cases. 

3.  In  instances  of  large  and  old  staphylomata,  in  which  a 3-  If  old  and 
poition  of  the  cornea  remains  transparent,  a similar  plan  of  atropine.1 ^ 
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treatment  must  be  adopted.  In  the  first  place,  it  will  be 
necessary  to  apply  atropine  to  the  eye,  in  order  that  we  may 
discover  the  state  of  the  pupil,  whether  it  remains  partially  open, 
or  has  been  entirely  occluded  and  dragged  into  the  staphyloma. 
In  the  former  case,  it  will  dilate  under  the  influence  of  atropine, 
and,  if  practicable,  we  must  form  an  artificial  pupil. 

On  the  other  hand,  supposing  the  pupil  has  been  dragged 
into  the  staphyloma,  it  follows  that  the  communication  between 
the  anterior  and  posterior  chambers  of  the  eye  will  have  been 
closed,  and  the  canal  of  Schlemm  and  the  surrounding  lym- 
phatics obliterated.  Hence,  fluid  collecting  in  the  posterior 
chamber  cannot  escape,  and  must  cause  abnormal  pressure  upon 
the  retina  and  deeper  structures  of  the  eye,  which  unless 
relieved  will  certainly  terminate  in  total  loss  of  vision.  Under 
these  circumstances  we  should  perform  an  iridectomy,  so  as  to 
prevent  the  angle  of  the  iris  being  dragged  forwards,  destroying 
the  lymphatic  spaces  of  Fontana. 

4.  In  instances  of  staphylomata  involving  the  whole  of  the 
cornea  (Fig.  36),  and  being  an  inconvenience  to  the  patient, 
not  only  on  account  of  their  unsightly  appearance,  but  also  by 
interfering  with  the  action  of  the  eyelids,  either  the  following 
procedure  or  excision  of  the  eyeball  should  be  performed. 

The  patient  having  been  placed  under  the  influence  of  chloro- 
form, a stop  speculum  is  adjusted,  and  the  surgeon  transfixes  the 
globe  of  the  eye  with  a couple  of  needles  armed  with  a stout 
silk  suture,  in  a line  corresponding  to  the  ciliary  processes  (Fig. 
37).  The  staphyloma  is  then  to  be  secured  with  a pair  of  toothed 


forceps,  and  that  part  of  the  globe  of  the  eye  anterior  to  the 
suture  is  to  be  removed  with  a knife  or  a pair  of  scissors.  The 
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ends  of  the  suture  are  then  to  be  tied,  so  as  to  bring  the  edges 
of  the  wound  in  the  sclerotic  together,  the  speculum  removed, 
and  water-dressing  applied  to  the  eye.  As  a rule,  however, 
it  is  better  to  remove  the  staphylomatous  eye  entirely,  rather 
than  to  abscise  the  front  of  it. 


Fistula  of  the  Cornea  is  an  occasional  sequence  of  ulcera- 
tion ; the  opening  through  the  cornea  usually  takes  an  oblique 
direction,  and  is  prevented  from  healing  by  the  constant  drain 
of  aqueous  through  it. 

No  sooner  does  perforation  of  the  cornea  take  place,  than  the 
iris  and  lens  are  thrust  forward,  and  should  the  capsule  come 
in  contact  with  the  internal  opening  in  the  cornea,  it  is  likely  to 
give  rise  to  partial  capsular  cataract.  But  more  serious  con- 
sequences may  be  expected  to  follow  if  the  fistula  remains  open  ; 
for  the  constant  dribbling  away  of  the  aqueous  diminishes  the 
intra-ocular  pressure,  and  gives  rise  to  anomalies  in  the  circula- 
tion through  the  choroid  and  retina,  terminating,  probably,  in 
extensive  disease  of  the  fundus  of  the  eye.  Anterior  synechia, 
again,  may  form  in  instances  of  fistula,  from  the  contact  of  the 
iris  with  the  cornea  ; and  when  this  has  taken  place,  irritation 
of  the  iris  is  apt  to  be  induced,  and  extending  to  the  choroid  may 
compromise  the  eye,  and  involve  the  sound  one  in  sympathetic 
irritation. 

A fistula  of  the  cornea  may  arise  from  other  causes  than 
ulceration,  as  for  instance  a penetrating  wound  which  has  been 
prevented  from  entirely  closing  by  the  drain  of  aqueous  through 
it.  But  from  whatever  cause  produced,  the  fistula  may  at  any 
time  lead  to  complications  such  as  those  I have  mentioned 
above. 

We  can  seldom  overlook  the  existence  of  a fistula  of  the 
cornea  ; its  external  orifice  may  generally  be  seen,  a minute 
drop  of  aqueous  oozing  through  it  when  gentle  pressure  is  made 
on  the  globe  of  the  eye.  The  depth  of  the  anterior  chamber  is 
much  diminished,  and  in  many  instances  the  iris  is  thrust 
forwards  against  the  posterior  surface  of  the  cornea.* 
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Treatment. — Fistulous  openings  in  the  cornea  are  difficult 
to  heal,  on  account  of  the  drain  of  aqueous  through  them  ; the 
lens,  moreover,  being  thrust  against  the  internal  orifice  of  the 
cornea,  keeps  up  irritation  in  the  part,  tending  yet  further  to 
interfere  with  the  healing  of  the  fistula. 

In  cases  of  this  kind,  the  best  plan  of  treatment  is  to  ad- 
minister chloroform,  and  having  separated  the  lids  with  a spring 
speculum,  to  pass  a blunt-pointed  needle,  with  a cutting  edge, 
through  the  fistula,  and  incise  the  whole  thickness  of  the  cornea 
from  above  downwards,  and  from  side  to  side.  The  edges  of  a 
crucial  incision  of  this  kind  will  fall  into  accurate  apposition  ; 
and  if  a compress  and  bandage  be  carefully  applied,  it  is  more 
than  probable  they  will  heal  in  the  course  of  forty-eight  hours 
and  the  fistula  be  cured. 

Before  resorting  to  this  treatment,  we  may  be  inclined  to  try 
what  a simple  compress  and  bandage,  applied  over  the  closed  lids, 
will  do,  a solution  of  atropine  at  the  same  time  being  dropped  into 
the  eye  twice  a day,  in  order,  if  possible,  to  dilate  the  pupil.  In 
addition  to  this,  the  external  orifice  of  the  fistula  may  be  touched 
with  a pencil  of  dilute  caustic  every  two  or  three  days  ; but  1 
would  not  advise  much  time  to  be  expended  on  this  kind  of 
treatment  ; it  seldom  succeeds,  and  it  is  probably  better,  in 
most  instances,  to  divide  the  fistula  as  soon  as  possible  by  a 
crucial  incision. 

Opacities  of  the  Cornea. — Opacities  of  the  cornea  vary 
greatly  in  extent  and  density,  as  well  as  in  their  permanency, 
according  to  the  circumstances  which  have  given  rise  to  them. 
The  opaque  condition  may  amount  only  to  a milky  cloudiness, 
extending  over  the  whole  cornea,  or  it  may  be  confined  to 
certain  portions  of  it ; and  may  be  limited  to  the  super- 
ficial layers,  or  occupy  the  substance  of  the  proper  corneal 
tissue.  In  other  cases,  following  considerable  loss  of  substance 
in  the  cornea,  the  opacity  is  much  denser.  The  denser  variety 
of  opacity  is  described  as  leucoma j hazy,  semi-opaque  forms 
are  called  nebula;. 

Epithelial  and  interstitial  opacities,  depending  on  the  presence 
of  cellular  infiltration,  may  in  time  clear  away  more  or  less 
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completely,  and  we  shall  have  the  better  reason  to  expect  such 
a result  the  more  recent  the  affection,  and  the  younger  and  more 
vigorous  the  patient.  On  the  other  hand,  whenever  there  has  Cicatrices 
been  loss  of  corneal  substance,  which  has  been  replaced  by  Frans- 
cicatricial  tissue,  restoration  of  transparency  is  impossible.  Such  parent* 
new  formations,  however,  are  often  surrounded  by  a margin  of 
cloudy  opacity,  which  may  clear  away  spontaneously. 

Prognosis. — The  chief  points  for  consideration,  in  forming  a Prognosis. 
prognosis  in  instances  of  opacity  of  the  cornea,  are  the  situation 
and  extent  of  the  structural  changes  that  have  taken  place.  For 
the  reasons  already  stated,  a dense  leucoma  can  never  be  re- 
moved, and  if  it  be  situated  in  the  axis  of  vision,  our  main  hope  Artificial 
will  rest  in  forming  an  artificial  pupil  should  any  part  of  the  onfy  re? 
cornea  remain  transparent.  If  the  leucoma,  on  the  other  hand,  jj^oma 
is  eccentric,  and  the  pupil  in  its  normal  position,  the  opacity 
will  be  of  comparatively  little  consequence.  It  generally 
happens,  however,  that  the  border  of  a leucoma  shades  off  into 
a nebulous  area,  and  if  this  extends  in  front  of  the  pupil,  it  may 
be  almost  as  detrimental  to  the  perfection  of  vision  while  it  lasts 
as  a denser  opacity  would  be. 

In  the  case  of  nebulae,  where  the  cause  which  gave  rise  to 
them  is  no  longer  in  operation,  and  the  patient  young,  we 
may  look  for  a disappearance  or  great  diminution  in  the  Nebulae 
opacity ; but  this  must  be  a work  of  time.  Some  varieties  Fff  orCshift. 
of  nebulae,  more  especially  those  which  are  the  result  of 
syphilitic  keratitis,  are  apt  to  shift  from  one  part  of  the  cornea 
to  another,  and  a change  of  position,  with  regard  to  the  axis  of 
vision,  may  greatly  modify  their  effect  on  the  sight.  If  situated 
in  the  laminated  tissue,  or  in  the  posterior  layer  of  the  cornea, 
nebulae  may  be  easily  overlooked,  unless  the  part  is  carefully  Nebula; 
examined  by  the  lateral  method  of  illumination.  We  cannot,  overlooked, 
therefore,  be  too  careful  in  exploring  these  parts,  when  dimness 
of  vision  is  complained  of ; for  opacities,  though  so  faint  that  Xet  sreat'y 
they  are  with  difficulty  detected,  may  be  sufficient  to  obstruct  vi'Ftoru 
the  passage  of  rays  of  light,  and  so  offer  serious  embarrassment 
to  distinct  vision. 

Slight  opacities  of  the  cornea,  if  of  long  duration,  may  May  cause 
induce  myopia.  The  haziness  of  the  transparent  media,  by  myopM’ 


220 


OPACITIES  OF  THE  CORNEA. 


or  strabis- 
mus. 


Causes. 

Glaucoma. 


Iritis. 


Keratitis. 


Chemical 

agents. 


Illustra- 

tion. 


Wounds 
and  inju- 
ries. 


diminishing  the  clearness  of  the  visual  image,  causes  the  patient 
constantly  to  exert  his  accommodative  power  in  the  vain  effort 
to  attain  distinct  vision,  and  this  ultimately  leads  to  hyper- 
trophy of  the  contractile  tissue  which  determines  the  curvature 
of  the  lens  ; its  anterior  surface  thus  remains  abnormally  con- 
vex, and  the  result  is  a permanent  myopia,  although  the  opacity 
of  the  cornea  may  subsequently  clear  away. 

Strabismus,  again,  is  occasionally  a result  of  central  opacities 
of  the  cornea,  the  strain  of  accommodation,  and  associated 
increased  action  of  the  internal  rectus  muscle,  inducing  stra- 
bismus of  the  weaker  eye.  This  tendency  is  augmented  by 
the  necessity  that  exists  of  excluding  from  binocular  vision  the 
eye  which  is  clouded,  in  order  to  maintain  the  most  distinct 
impressions  when  fixing  an  object.  Should  the  opacity  con- 
tinue for  any  length  of  time,  the  sensibility  of  the  retina  may 
be  destroyed,  and  the  eye  rendered  useless  for  optical  purposes. 

The  Causes  which  give  rise  to  opacities  of  the  cornea  are 
numerous.  Glaucoma,  for  instance,  may  render  it  hazy,  the 
changes  which  occur  in  the  choroid  affecting  the  long  ciliary 
nerves,  and  hence  impairing  the  innervation  and  nutrition 
of  the  cornea.  In  certain  forms  of  iritis,  the  posterior  layers 
of  the  cornea  are  often  involved,  and  this  may  give  rise  to 
opacities.  Keratitis  punctata  and  the  various  forms  of  inflam- 
mation and  ulceration  of  the  cornea  are  frequent  causes  of 
leucoma  or  nebulae. 

Chemical  agents  again,  by  destroying  the  vitality  of  the 
tissue,  may  induce  opacity  of  the  cornea.  Acetate  of  lead, 
applied  as  a lotion  to  the  eyes,  by  chemical  decomposition  with 
the  lachrymal  secretion,  may  be  converted  into  carbonate  of  lead 
and  become  deposited  on  the  cornea  in  the  form  of  a per- 
manent opacity,  especially  if  its  surface  happens  to  be  ulcerated 
or  uneven  at  the  time  the  lotion  is  used.  In  like  manner,  nitrate 
of  silver,  if  long  used  as  a lotion  to  the  eyes,  may  stain  the  I 
cornea  and  conjunctiva  black.  Opacities  of  the  cornea,  again, 
may  be  induced  by  the  deposit  of  earthy  matter  on  its  surface. 

Wounds  and  injuries,  which  cause  loss  of  substance,  must,  in 
healing,  give  rise  to  leucoma,  while  slight  mechanical  violence 
may  be  followed  by  only  temporary  opacity.  But  of  all  these 
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causes  of  loss  of  transparency,  ulceration  and  mechanical  irri- 
tation from  disease  of  the  palpebral  conjunctiva  are  by  far  the 
most  frequent. 

Treatment . — In  cases  of  leucoma,  as  I have  already  remarked,  Treatment. 
it  is  impossible,  by  any  remedial  agencies,  to  remove  the  opacity. 

We  may  often  do  much  towards  restoring  the  patient’s  sight 
by  means  of  an  artificial  pupil,  but  so  far  as  the  cornea  is  Artificial 
concerned,  it  is  useless  to  attempt  improvement.  If  the  leucoma  leucoma. 
is  of  recent  formation,  it  is  possible  that  the  hazy  i'im  of  cornea 
which  usually  surrounds  it  will  gradually  disappear,  and  thus 
the  extent  of  opacity  diminish. 

In  cases  of  nebulae,  time  will  often  effect  a cure,  especially  Nebulas 
among  young  people  ; but  we  may  sometimes  hasten  the  process  ^eU?  g t 
by  the  application  of  a lotion  containing  one  grain  of  iodine,  I)°dille 
and  two  of  iodide  of  potassium,  in  an  ounce  of  water,  a few 
drops  to  be  instilled  into  the  eye  twice  a day.  Should  this 
lotion  cause  any  irritation,  it  must  be  discontinued  for  a time. 

If  the  opacity  is  superficial,  the  cornea  should  be  dusted  over 
with  calomel  every  other  morning.  The  dilute  red  oxide  of  Calomel, 
mercury  ointment,  weak  astringent  lotions,  and  in  fact  a multi-  Ung.  hyd. 
tude  of  so-called  specifics,  have  been  employed  from  time  to  time  ox‘  rub‘ 
to  cure  these  opacities  of  the  cornea.  If  there  is  any  irritation 
about  the  eye,  the  extract  of  belladonna  may  be  smeared  over  Belladonna, 
the  lids,  and  a light  pad  and  bandage  applied,  so  as  to  keep  it 
at  rest. 

Opacities  of  the  cornea  arising  from  stains,  such  as  that  Pot.  cyan, 
caused  by  nitrate  of  silver,  can  hardly  be  removed  ; a weak  stains!^ 
solution  of  cyanide  of  potassium  has  been  recommended  and 
may  be  tried  for  want  of  any  more  efficient  plan  of  treat- 
ment. The  opacities  produced  by  deposits  of  carbonate  of 
lead  are  more  manageable.  The  patient  must  be  placed  under 
the  influence  of  chloroform,  and  a stop  speculum  having  been 
applied,  so  as  to  separate  the  lids,  the  eye  is  to  be  fixed  with 
a pair  of  forceps,  and  the  surgeon  may  then  scrape  off  the  Lead  de- 
deposit of  carbonate  of  lead  from  the  laminated  tissue  of  the  scraped  off. 
cornea  with  a broad  needle.  A few  drops  of  oil  should  be 
dropped  into  the  eye  after  the  deposit  has  been  removed,  and  the 
lids  kept  closed  with  a pad  and  bandage  for  a few  days.  The 
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same  treatment  may  be  adopted  in  cases  of  a deposit  of  earthy 
matter  formed  on  the  surface  of  the  cornea.  The  opacity  has 
the  appearance  of  occupying  a superficial  position,  and  of  being 
very  slightly  raised,  but  the  surface  reflects  the  light  as  brilliantly 
as  other  parts  of  the  cornea.  These  opacities  come  on  gradually, 
and  are  caused  by  a deposit  of  the  salts  of  lime  beneath  the 
epithelium  of  the  anterior  layer  of  the  cornea. 

It  has  been  proposed  to  tattoo  opaque  spots  in  the  cornea  ; 
and  there  can  be  no  question  as  to  the  fact  that  this  proceeding 
not  only  improves  the  appearance  of  the  affected  eye,  but  also 
diminishes  the  diffusion  of  light  thrown  on  the  retina  in  instances 
of  opacity  of  the  cornea ; but  it  is  apt  to  set  up  dangerous  irritation 
in  the  eye.  The  operation  of  tattooing  the  cornea  is  performed  as 
follows  : — The  lids  having  been  separated  with  a speculum  and 
the  globe  of  the  eye  fixed,  a number  of  small  oblique  punctures 
are  made  into  the  cornea  with  a sharp-pointed  hollow  spud, 
or  needle,  which  has  been  dipped  in  fluid  Indian  ink.  The 
speculum  should  be  left  in  the  eye  till  the  ink  has  dried  in  the 
cornea.  The  operation  may  have  to  be  repeated  several  times 
until  the  requisite  amount  of  the  white  spot  in  the  cornea  has 
been  dyed  black. 

Pannus,  or  Vascular  Opacity  of  the  Cornea. — 
Although  pannus  may  be  the  result  of  keratitis,  the  distinction 
between  these  two  affections  of  the  cornea  is  obvious,  for  in 
pannus  the  cornea  is  usually  uniformly  opaque,  as  though 
covered  with  an  adventitious  coating,  and  the  vessels  branching 
over  it  are  large,  tortuous,  and  distinct  from  one  another,  the 
sclerotic  and  conjunctiva  being  only  slightly  congested.  In 
keratitis,  on  the  other  hand,  the  opacity  of  the  cornea  is  partial, 
and  of  a ground-glass  appearance,  obviously  from  changes  in 
the  corneal  tissue  itself ; the  cornea  is  surrounded,  to  a greater 
or  less  extent,  by  a zone  of  very  minute  vessels,  which  advance  , 
only  a slight  distance  over  the  margin  of  the  cornea.  The 
sclerotic  zone  of  vessels  is  also  well  marked  in  the  active  stage 
of  the  disease,  and  the  conjunctiva  is  more  or  less  congested. 

In  some  few  cases  of  keratitis,  large  tortuous  vessels  extend 
themselves  over  the  cornea  from  the  conjunctiva ; the  patient 
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complains  of  considerable  pain  in  the  eye,  and  ciliary  neurosis, 
and  the  cornea  is  uniformly  hazy.  As  the  disease  becomes 
chronic,  the  pain  subsides,  and  the  congestion  of  the  sclerotic 
and  conjunctiva  disappeai's,  but  the  cornea  l'emains  opaque  and 
vascular — in  fact,  pannus  may  then  be  said  to  exist. 

Ulceration  of  the  coniea  may  give  rise  to  pannus  ; in  almost  fVomulcera- 
all  instances  of  healing  ulcers,  a vascular  band  can  be  traced  tl0n : 
from  one  or  more  points  of  the  circumference  of  the  cornea, 
extending  towards  the  ulcer ; and  if  the  parts  remain  in  a state 
of  chronic  irritation  for  some  time,  the  vascularity  of  the  cornea 
may  continue,  especially  if  that  portion  of  it  formerly  occupied 
by  the  ulcer  l'emains  uneven,  and  therefoi'e  a source  of  irritation. 

But  inflammation  and  ulceration  of  the  corneal  tissue  are  by  more  often 
no  means  the  most  frequent  causes  of  pannus  ; vascular  opacity  [™™ic|ranu‘ 
of  the  coniea  more  often  arises  from  the  effects  of  chronic 
granular  conjunctivitis,  the  palpebral  surface  of  the  conjunctiva 
having  been  rendered  uneven  from  the  cicati'icial  tissue  which 
has  foi'med,  and  being  a source  of  constant  irritation  as  it 
traverses  the  cornea  in  the  movements  of  the  eyelids.  Under 
these  circumstances,  the  superficial  layers  of  the  cornea  often 
become  opaque,  and  large  tortuous  vessels  gradually  extend 
themselves  over  its  surface.  The  thickness  of  this  vascular  °f 

layer  will  of  course  vary  in  different  cases  ; in  some  instances  la>'er* 
it  is  so  dense  that  even  the  outline  of  the  cornea  cannot  be 
distinguished  from  the  sclerotic,  while  in  others,  the  iris  and 
pupil  may  be  dimly  visible  through  the  semi-opaque  and  vascular 
cornea. 

Pannus  sometimes  occurs  from  the  irritation  caused  by  in-  other 
verted  eyelashes,  the  result  of  either  trichiasis  or  entropium.  causes. 

The  Treatment  of  vascular  opacity  of  the  cornea  will  depend  Treatment. 
upon  the  cause  of  the  disease  ; for  instance,  if  arising  from 
trichiasis,  or  entropium,  the  inverted  cilia  or  margin  of  the  lids 
must  be  either  removed,  or  restored  to  their  normal  position,  „ 

i r _ , r 7 Remove 

Detoie  we  can  hope  to  overcome  the  disease  ; and  if  we  can  the  cause, 
only  succeed  in  getting  rid  of  the  source  of  irritation,  we  shall 
hav  e every  reason  to  expect  that  the  condition  of  the  cornea  will 
improve. 

In  many  instances  of  pannus,  consequent  on  granular  orIflidscoa' 
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diphtheritic  conjunctivitis,  the  contraction  of  the  cicatricial 
tissue  following  these  affections  shortens  the  lids  from  side 
to  side,  so  that  they  press  unduly  and  irregularly  against 
the  eyeball ; this,  together  with  the  roughness  of  their  sur- 
faces, irritates  the  cornea  during  the  movements  of  the  eye- 
lids. Under  these  circumstances  we  must  endeavour,  in  the 
first  place,  to  correct  this  shortening  of  the  eyelids,  and  for  this 
purpose  it  will  be  necessary  to  divide  the  external  commissure 
as  described  at  p.  106.  By  this  proceeding  we  not  only  elongate 
the  palpebral  fissure,  and  directly  relieve  the  pressure  exerted  by 
the  contracted  eyelid  on  the  cornea,  but  having  divided  some  of 
the  fibres  of  the  orbicularis  muscle,  we  weaken  its  action,  and 
this  again  tends  to  lessen  the  pressure  of  the  lids  on  the  eye. 
Provided  we  can,  by  this  proceeding,  sufficiently  relieve  the 
friction  of  the  palpebral  conjunctiva  against  the  diseased 
cornea,  the  pannus  will  probably  disappear  to  a great  extent 
without  further  treatment  ; this  desirable  result  is,  however, 
frequently  hastened  if  tannic  acid  be  dusted  over  the  cornea 
every  morning,  until  the  opacity  diminishes,  when  it  may  be 
be  used  every  three  or  four  days. 

Supposing,  however,  that  no  favourable  results  follow  this 
treatment,  or  that  the  condition  is  due  to  some  other  cause  than 
contraction  of  the  eyelids,  we  may  still  hope  to  improve  the  state 
of  the  cornea,  by  inducing  purulent  inflammation  in  the  diseased 
eye.  The  more  vascular  the  cornea,  the  less  danger  is  there  of 
the  suppurative  inflammation  being  followed  by  destructive 
ulceration. 

The  state  of  the  patient’s  general  health  should  be  attended 
to  before  submitting  him  to  this  plan  of  treatment,  for  if  he 
happens  to  be  in  a weak  condition,  sloughing  of  the  cornea  is 
more  apt  to  occur. 

There  is  seldom  any  difficulty  in  exciting  purulent  inflamma-  t 
tion  in  the  diseased  eye  ; but  in  some  few  instances  the  con-  1 j 
junctiva  has  been  so  completely  altered  in  character,  after  long- 
continued  granular  conjunctivitis,  that  I have  been  obliged  to 
inoculate  it  with  pus  several  times  before  I could  succeed  in  ' 
establishing  purulent  inflammation. 

The  pus  employed  for  inoculation  may  be  taken  from  the  eye 
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of  another  person  suffering  from  purulent  conjunctivitis,  or 
gonorrhoeal  matter  may  be  used.  It  should  be  placed  on  the 
everted  lower  lid,  and  a few  slight  punctures  in  the  conjunctiva 
be  made  with  the  point  of  the  lancet,  so  as  to  insure  the  grafting 
of  the  matter.  In  the  course  of  thirty-six  hours  the  purulent 
matter  grows  rapidly,  causing  first  irritation  and  inflammation, 
followed  by  purulent  discharge. 

So  long  as  the  cornea  remains  free  from  ulceration  we  may  Let  inflam- 
allow  the  inflammatory  process  to  run  its  course,  simply  keeping  ™saJ°°r™n 
the  eye  scrupulously  clean.  If  ulceration  of  the  cornea  super- 
venes during  the  progress  of  the  disease,  we  must  strictly 
follow  out  the  treatment  recommended  in  cases  of  purulent 
conjunctivitis.  It  is  interesting  to  watch  the  effects  of  the 
inflammatory  process  on  old-standing  vascular  opacities  of  the 
cornea ; they  often  improve  remarkably  as  the  suppurative 
action  subsides,  and  ultimately  the  patient  may  regain  some 
amount  of  vision. 

After  the  inflammation  has  entirely  passed  away,  chlorine  Chlorine 
water  may  with  advantage  be  dropped  into  the  eye  three  or  four  lotlon‘ 
times  a day  : it  appears  to  act  as  a mild  stimulant,  and  is  cer- 
tainly a useful  remedy  in  cases  of  this  kind. 

PERITOMY. — This  operation  consists  in  excising  a band  of  Peritomy. 
conjunctiva  and  subconjunctival  tissue  about  the  eighth  of  an  In  cases  of 
inch  broad,  extending  entirely  round  the  circumference  of  the  pannub* 
cornea  and  close  up  to  its  margin,  so  as  to  cut  off  the  communica- 
tion between  the  vessels  of  the  conjunctiva  and  those  covering 
the  cornea. 

The  patient  being  under  the  influence  of  ether,  the  lids  are  to 
be  widely  separated  with  a spring  speculum,  a fold  of  conjunc- 
tiva is  to  be  seized  with  a pair  of  toothed  forceps,  and  with  a 
pair  of  curved  scissors  an  incision  is  carried  through  the  con- 
junctiva round  the  cornea.  The  band  of  conjunctiva  is  now  to 
be  dissected  off,  together  with  the  subconjunctival  tissue  down 
to  the  sclerotic.  The  lids  are  then  to  be  closed  and  covered 
with  a compress  and  bandage.  I agree  with  Mr.  G.  Lawson 
that  this  operation  is  well  suited  for  severe  cases  of  pannus 
which  continue  after  the  granulations  of  the  lids  has  been  cured  ; 
but  my  experience  of  it  has  not  been  very  encouraging. 
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Conical  Cornea  consists  in  a thinning  and  bulging  out- 
wards of  the  whole  or  a part  of  the  cornea,  without  loss  of 
transparency.  It  sometimes  appears  as  an  abrupt  cone  rising 
from  the  centre  of  the  cornea,  or  the  protuberance  may  be 
eccentric,  but,  as  a general  rule,  the  whole  of  the  cornea  is 

involved,  its  centre  forming  the 
most  prominent  part  of  the  cone 
(Fig.  38).  It  necessarily  follows, 
under  these  circumstances,  that 
the  refraction  of  the  rays  of  light 
entering  the  eye  is  greatly  in- 
creased, and  they  are  brought 
to  a focus  anterior  to  the  retina  ; 
the  patient  is  therefore  myopic. 
As  a general  rule,  the  disease  ap- 
pears between  the  ages  of  fifteen  and  twenty-five.  It  does  not 
occur  as  a sequence  of  inflammation,  but  more  commonly  mani- 
fests itself  in  weak  and  sickly  subjects,  and  generally  progresses 
with  equal  rapidity  in  both  eyes,  though  it  may  advance  more 
rapidly  in  one  than  the  other.* 

In  conical  cornea,  although  the  protuberance  is  often  con- 
' siderable,  the  cornea  seldom  gives  way ; it  seems  probable  that 
as  the  laminated  tissue  becomes  thinner  it  allows  of  a freer 
transudation  of  aqueous  fluid  through  its  substance  than  in 
health,  and  the  intra-ocular  pressure  being  thus  relieved,  there  is 
not  the  same  tendency  that  there  otherwise  would  be,  for  the 
attenuated  tissue  to  rupture,  and  give  exit  to  the  contents  of  the 
eyeball.  There  can  be  no  doubt  of  the  fact,  that  as  the  first  step 
in  this  change,  the  laminated  tissue  of  the  cornea  yields  to  the 
intra-ocular  pressure,  apparently  from  an  inherent  weakness 
in  its  fibrous  structure  ; but  that  when  the  consequent  attenua- 
tion has  reached  a certain  limit,  the  balance  is  restored  by 
exosmosis,  and  further  distension  prevented.  These  alterations  1 
in  the  resisting  powers  of  the  fibrous  layers  of  the  cornea 
advance  most  rapidly  in  its  central  portion,  and  degenerative 
changes  occasionally  occur  in  this  situation,  which  render  it 
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more  or  less  opaque  ; but  with  this  exception,  notwithstanding 
the  very  remarkable  alteration  of  form  which  the  cornea  under- 
goes, it  remains  transparent. 

The  rapidity  with  which  the  disease  progresses  is  variable  ; 
sometimes  it  makes  rapid  strides,  and  in  other  instances  takes 
years  to  advance.  These  variations,  however,  will  much  depend  Progress 
on  the  state  of  the  patient’s  health  ; any  cause  which  impairs  the  sta^e'of'  °" 
nutrition  of  the  part,  or  which  induces  congestion  of  the  choroid,  nutntlon- 
and  increased  intra-ocular  tension,  will  tend  to  augment  the 
protrusion.  Excluding  such  disturbing  causes,  the  disease  will 
generally  advance  to  a certain  point,  and  then  remain  stationary 
for  years,  or  it  may  be  for  life. 

Sytnptoms. — Besides  the  alteration  in  the  appearance  of  the  Symptoms. 
eye,  conical  cornea  gives  rise  to  impairment  of  vision,  the  degree 
of  which  depends  very  much  upon  the  extent  to  which  its  curva- 
ture has  been  altered.  In  the  early  stages  of  the  disease,  the 
patient  probably  complains  of  slight,  but  gradual  increasing, 
myopia,  consequent  on  the  increased  refractive  power  of  the  Myopia, 
dioptric  media.  This  defect  may  be  corrected  for  a time  by  the 
use  of  concave  glasses;  but  as  the  disease  advances,  not  only 
is  the  refraction  so  much  augmented  that  concave  glasses  cease 
to  rectify  the  evil,  but  even  before  the  disease  has  reached  this 
stage,  the  altered  curvature  of  the  cornea,  which  is  seldom  equal 
in  all  its  planes,  gives  rise  to  astigmatism.  This  again,  if  Astigma- 
stationary,  may  be  overcome  by  the  use  of  cylindrical  glasses.  tlSm' 
Should  the  degenerative  changes  continue  to  progress,  opacity 
of  the  central  portion  of  the  cornea  gradually  supervenes,  and 
the  eye  is  destroyed. 

It  is  seldom  possible,  by  light  directly  thrown  on  the  part, 
to  appreciate  the  slight  increase  in  the  convexity  of  the  cornea 
that  marks  the  early  stages  of  the  disease  ; it  is  necessary  to 
employ  the  lateral  method  of  examination  ; the  bulsring'  forwards  Examine 
of  the  central  portion  of  the  cornea  will  then  become  distinctly  iiiumina- 
visible  in  most  instances.  Should  any  doubt  on  the  subject  still  tl0n’ 
exist,  the  ophthalmoscope  without  a convex  lens  in  front  of  it  or  ophthal- 
may  be  used,  the  light  from  the  instrument  being  thrown  from  a moscope- 
distance  of  about  twenty  inches  at  different  angles  on  the  cornea  ; 
the  side  of  the  cone  opposite  the  light  will  then  appear 
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darkened,  or  cast  into  the  shade.  This  test  is  a very  delicate 
one,  and  may  be  relied  on  when  simple  inspection  fails  to 
satisfy  us. 

Treatment.— Our  first  and  obvious  duty  will  be  to  supply 
the  patient  with  concave  or  cylindrical  glasses,  to  correct  his 
error  of  refraction,  and  thus  prevent,  as  far  as  possible, 
all  straining  of  the  eyes,  which  tends  to  produce  intra-ocular 
congestion  and  increased  tension  of  the  globe.  In  selecting 
glasses,  the  rules  ordinarily  applicable  to  cases  of  myopia  and 
astigmatism  hold  good. 

In  the  second  place,  we  must  do  all  in  our  power  to  improve 
or  maintain  the  patient’s  general  health.  Lastly,  we  may  lessen 
the  secretion  of  aqueous,  in  bad  and  advancing  cases,  by  iri- 
dectomy, the  upper  section  of  the  iris  being  removed  ; nor 
should  this  operation  be  long  delayed  if  its  full  advantages  are 
to  be  gained.  I do  not  assert  that  iridectomy  will  stop  the 
progress  of  the  affection,  but  in  its  early  stages  it  affords  us 
the  best  chance  we  have  of  checking  it,  especially  in  instances 
where  the  disease  is  making  rapid  progress. 

Von  Graefe  recommends  the  following  proceeding  in  cases  ol 
advancing  conical  cornea.  The  pupil  having  been  fully  dilated 
with  atropine,  a narrow-bladed  knife  is  to  be  thrust  into  the 
middle  layer  of  the  cornea,  at  the  apex  of  the  cone,  and  then 
passed  out  again,  so  that  a small  superficial  flap  may  be  made. 
The  anterior  chamber  is  not  to  be  punctured,  but  only  the 
outer  layers  of  the  cornea  raised  and  turned  back,  the  flap 
thus  formed  being  cut  off  at  its  base  with  a pair  of  scissors.  If 
the  cornea  should  by  chance  be  punctured,  the  operation  must 
be  put  off  for  a few  days  until  the  wound  has  healed.  The  day 
after  the  operation,  the  surface  from  which  the  flap  of  cornea 
has  been  removed  is  to  be  touched  with  a pencil  of  dilute  nitrate 
of  silver  (nitrate  of  silver  one  part,  nitrate  of  potash  two  parts), 
at  first  very  lightly  ; this  proceeding  must  be  repeated  every' 
other  day  until  an  ulcer  surrounded  by  a halo  of  infiltration  is 
produced.  The  anterior  chamber  is  then  to  be  cautiously 
opened  through  the  base  of  the  ulcer.  The  perforation  is 
repeated  daily  for  three  or  four  days,  and  then  the  eye  is 
bound  up,  and  the  ulcer  allowed  to  heal.  The  result  is  the 
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flattening  of  the  excessive  curvature,  and  the  formation  of  a 
leucoma  at  the  part  of  the  cornea  most  aftected.  It  may  be 
necessary  to  displace  the  pupil  subsequently  by  means  of 
iridectomy.*  With  reference  to  operations  ot  this  kind,  it  is 
almost  unnecessary  to  remark  that  they  should  only  be  practised 
in  extreme  cases  of  conical  cornea. 

Spherical  Pellucid  Protrusion  of  the  Cornea,  or  pellucid 
Dropsy  of  the  Aqueous  Chamber,  as  it  was  formerly  called,  is  a SION  OF 
very  insidious  disease,  usually  following  an  attack  of  acute  Cornea. 
granular  conjunctivitis,  or  keratitis  ; the  toughness  of  the 
fibrous  structure  of  the  cornea,  and  therefore  its  power  of  resist- 
ing the  intra-ocular  pressure,  having  been  diminished  by  disease, 
it  slowly  yields  to  the  distending  force,  so  as  ultimately  to  bulge 
forward  to  a greater  or  less  extent.  The  pathological  con- 
dition we  are  now  considering  differs  essentially  from  conical 
cornea  in  being  preceded  by  some  acute  affection  of,  or  injury  to,  f®'1°ew^cutL. 
the  parts  ; sometimes  it  arises  from  deep-seated  disease  which  affection, 
has  produced  augmented  intra-ocular  pressure,  and  at  the  same 
time  defective  innervation  of  the  cornea  by  involving  the  ciliary 
nerves.  In  some  rare  instances  it  appears  to  be  a congenital  Sometimes 

rr  ■ T . . ......  congenital. 

affection:  I know  of  a family  at  present,  in  which  it  exists  to  a 
most  distressing  extent,  both  sons  and  daughters  being  equally 
affected. 

In  most  cases  of  pellucid  protrusion  of  the  cornea,  the  sclerotic  Sclerotic 
is  also  involved,  the  whole  front  of  the  globe  bulging  forwards; invo  ve 
the  breadth  as  well  as  the  convexity  of  the  swelling  is  thus 
augmented  to  such  an  extent,  that  it  is  often  impossible  for  the 
lids  to  close  over  it.  Ultimately  the  cornea  may  become  opaque, 
and  will  probably  be  destroyed  by  progressive  ulceration. 

In  the  early  stages  of  this  disease  the  functions  of  the  iris  are  Iris 

c • • • affected. 

often  impaired  ; it  responds  but  slowly  to  the  stimulus  of  light, 
and  synechia  subsequently  forms  between  it  and  the  lens.  The 
patient  seldom  suffers  from  pain  during  the  progress  of  this 
affection  ; but  as  the  cornea  becomes  more  prominent,  he  com- 


* The  Practitioner,  vol.  ii.  p.  176.  Mr.  R.  B.  Carter  on  Conical 
Cornea,  Lancet,  February  6,  1869. 
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plains  of  increasing  myopia,  and  experiences  a sensation  of  dis- 
tension in  the  orbit,  particularly  when  he  attempts  to  rotate  the 
eye  from  one  side  to  the  other,  the  enlarged  globe  turning  with 
difficulty  in  its  socket  ; and  in  addition  we  shall  have  glaucoma- 
tous changes  going  on  in  the  eye. 

Treatment. — Cases  of  spherical  protrusion  of  the  cornea  are 
almost  hopeless  ones.  In  the  early  stages  of  the  disease,  we 
may  endeavour  to  stay  its  progress  by  tonics  and  similar 
means,  hoping  to  improve  the  nutritive  powers  of  the  patient, 
and  thus  stop  the  local  degeneration  of  the  cornea  and  parts 
around  it. 

Iridectomy  would  be  indicated  in  a rapidly  advancing  case  ; 
but  I fear  it  would  be  attended  with  little,  if  any,  permanent 
advantage.  Repeated  paracentesis  of  the  cornea  has  been 
recommended,  so  as  to  keep  the  anterior  chamber  compara- 
tively empty,  and  thus  diminish  the  intra-ocular  pressure. 

I f we  perform  either  paracentesis  of  the  cornea,  or  iridectomy, 
in  instances  of  this  kind,  it  is  advisable  to  draw  off  the  aqueous 
slowly,  so  as  to  allow  of  a gradual  diminution  of  the  intra- 
ocular pressure  ; otherwise,  the  bloodvessels  of  the  choroid, 
being  most  probably  diseased,  may  suddenly  give  way,  and 
destructive  haemorrhage  occur,  necessitating  the  excision  of  the 
globe.  By  drawing  off  the  aqueous  very  slowly,  we  diminish 
this  risk,  the  intra-ocular  circulation  adapting  itself  by  degrees 
to  the  gradually  diminishing  tension  of  the  eyeball. 

Should  the  disease  have  advanced  so  far  as  to  interfere 
with  the  action  of  the  lids,  the  sight  of  the  eye  being  destroyed, 
it  will  be  better  to  excise  the  anterior  half  of  the  globe.  This 
will  be  the  more  desirable  if  the  other  eye  is  not  affected,  which 
we  may  thus  hope  to  save  from  sympathetic  irritation. 

WOUNDS  AND  INJURIES  OF  THE  CORNEA. 

Injuries  of  the  Cornea. — Mr.  White  Cooper*  remarks, 
that  wounds  of  the  cornea  present  themselves  of  every  size,  from 
the  minute  puncture  of  the  surgeon’s  needle,  which  does  not  even 


* W.  White  Cooper  on  “Wounds  and  Injuries  of  the  Eye,”  p.  98. 
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cause  the  escape  of  the  aqueous  humour,  to  cuts  and  lacerations 
the  most  extensive ; but  there  is  no  puncture  or  scratch,  how- 
ever slight,  which  is  devoid  of  risk  ; and  no  wound,  within 
certain  limits,  from  which  the  eye  may  not  recover  under  favour- 
able circumstances.  The  earlier  the  age  the  greater  are  the 
restorative  powers,  and  if  the  patient  is  healthy,  the  less  dis- 
posed is  the  eye  to  take  on  inflammation  ; even  in  advanced 
age,  the  recovery  from  wounds  of  the  cornea  is  often  surprising. 

Abrasion  of  the  Cornea  is  by  no  means  an  uncommon  Abrasion. 
accident ; any  foreign  body,  striking  the  surface  of  the  cornea,  a common 
may  scratch  off  a portion  of  its  epithelium.  These  corneal  acciclent- 
abrasions  are  often  followed  by  acute  pain  in  the  eye,  and  some-  yery 
times,  in  neglected  cases,  by  destructive  inflammation.  The  painfu1, 
patient  usually  comes  to  us  with  the  eye  firmly  closed,  suffering 
from  considerable  pain,  lachrymation,  and  photophobia,  and  Photo- 
complaining  of  a sensation  as  if  a foreign  body  were  lodged  in  phobia‘ 
the  eye. 

The  moment  the  lids  are  opened  a gush  of  tears  takes  Appearance 
place  from  the  eye,  and  the  palpebral  and  orbital  portions  of 
the  conjunctiva  will  be  found  more  or  less  congested.  If  the 
cornea  be  examined  by  oblique  light,  we  may  notice  that  the 
abraded  portion  has  a glistening  appearance,  and  is  surrounded 
by  a slight  ridge,  occasioned  by  the  free  margin  of  epithelial 
cells  bordering  the  injured  part.  The  outline  of  the  excoriation 
is  generally  very  irregular,  and  its  size  will  vary  according  to  the 
extent  and  nature  of  the  injury. 

A simple  abrasion  of  the  cornea,  if  it  occurs  in  a healthy  QuicWy 
person,  and  is  properly  treated,  generally  heals  in  the  course  of  j^p^ed  in 
three  or  four  days  ; the  epithelium  is  re-formed,  and  the  parts 
assume  their  normal  condition.  But  if  the  patient  be  out  of  May  sup- 
health  at  the  time  of  the  injury,  or  if  the  case  be  carelessly  puratL 
treated,  simple  abrasion  may  induce  troublesome  keratitis,  even 
leading  to  ulceration  or  abscess  of  the  cornea. 

Treatment.  In  a case  of  abrasion  of  the  surface  of  the  cornea,  Treatment. 
it  is  well  to  open  the  lids  and  drop  some  olive  oil  into  the  eye,  Oil. 
then  smear  the  extract  of  belladonna  over  the  lids,  and  lastly,  Belladonna, 
apply  a pad  of  cotton-wool  and  a bandage,  so  as  to  keep  the  parts 
at  rest  for  twenty-four  hours.  If  after  this  the  patient  continues  Rest. 
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to  suffer  from  pain,  it  will  be  advisable  to  drop  a solution  of 
atropine  into  the  eye,  and  order  poppy-head  fomentations  to  be 
employed  frequently,  the  pad  and  bandage  being  applied  in 
the  interim. 

After  an  accident  of  this  kind,  if  the  irritation  has  run  on 
to  inflammation  or  ulceration,  we  shall  have  to  treat  the  case 
upon  precisely  the  same  principles  as  those  I have  already  laid 
down,  when  discussing  the  subjects  of  keratitis  and  ulceration 
of  the  cornea.  In  abrasion  of  the  cornea  no  irritant  lotion 
should  on  any  account  be  used  ; rest  is  the  chief  means  we  must 
employ,  and  if  this  be  attained,  in  most  cases  the  epithelial 
cells  will  very  soon  be  reproduced,  and  the  functions  of  the  eye 
restored. 

Contusions  of  the  Cornea  resulting  from  direct  injury 
are  uncommon,  on  account  of  the  rapidity  with  which  the  lids 
close  and  prevent  the  impact  of  a foreign  body  upon  the  eye* 
Nevertheless,  cases  of  contusion  of  the  cornea  do  occur,  and 
in  old  and  sickly  people  are  at  times  followed  by  rapidly 
advancing  destructive  changes  in  the  part,  independently  of 
complications,  such  as  detachment  of  the  retina  or  choroid, 
which  are  likely  to  take  place  under  the  same  circumstances. 
After  contusion,  the  cornea  may  rapidly  assume  a hazy  appear- 
ance, the  patient  suffering  great  pain  in  the  eye,  and  the  con- 
junctiva becomes  deeply  congested  ; in  unfavourable  cases,  these 
changes  may  run  on  into  suppurative  keratitis,  in  spite  of  our 
best  efforts  to  prevent  it ; and  if  necrosis  of  the  cornea  com- 
mences under  these  circumstances,  it  will  almost  certainly 
terminate  in  the  entire  destruction  of  the  eye. 

Penetrating  Wounds  of  the  Cornea,  provided  they 
are  not  complicated  with  prolapse  of  the  iris,  will,  if  their  edges 
fall  into  accurate  apposition,  usually  heal  rapidly.  On  the 
other  hand,  wounds  with  jagged  edges,  or  those  accompanied 
with  loss  of  substance,  heal  with  difficulty  ; and,  as  a rule, 
an  opaque  cicatrix  remains  to  mark  their  position  on  the  cornea, 
and  materially  interferes  with  the  patient’s  sight  if  it  be  situated 
in  the  axis  of  vision. 

The  complication  which  principally  interferes  with  the  healing 
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of  wounds  of  the  cornea  is  a prolapse  of  the  iris,  preventing 
the  apposition  of  the  edges  of  the  wound,  and  thus  involving 
the  iris  to  a greater  or  less  extent  in  pathological  change. 
Unfortunately,  in  extensive  wounds  of  the  cornea,  it  is  often 
impossible  to  replace  the  iris  in  the  anterior  chamber  : if  it  be 
thus  replaced,  the  aqueous,  accumulating,  is  apt  to  burst  open 
the  edges  of  the  wound,  and  as  the  fluid  escapes,  the  elastic 
vitreous  pushes  the  lens  and  iris  forwards  against  the  cornea, 
and  a further  prolapse  occurs. 

Treatment. — Theoretically  we  might  suppose,  that  to  dilate 
the  pupil  with  atropine,  or  to  contract  it  with  eserine,  so  as 
to  drag  the  iris  away  from  the  wound  in  the  cornea,  would  be  a 
rational  and  effective  plan  of  treatment.  Unfortunately,  the 
iris  will  seldom  dilate  under  the  influence  of  mydriatics,  how- 
ever powerful  they  may  be,  if  the  anterior  chamber  is  empty,  and 
the  iris  compressed  between  the  cornea  and  the  lens.  Atropine, 
therefore,  although  it  should  always  be  employed,  is  not  often  of 
much  use  in  extensive  wounds  of  the  cornea  ; in  small  ones  it 
may  be  useful,  as  it  is  possible  that  the  pupil  may  then  be  made 
to  dilate,  and  the  edges  of  the  wound  in  the  cornea  falling  into 
apposition,  the  aqueous  is  retained,  and  the  full  effects  of  the 
drug  may  then  be  induced  so  as  to  draw  and  keep  the  iris  away 
from  the  rent  in  the  cornea. 

In  instances  of  wounds  of  the  cornea  not  complicated  with 
prolapse  of  the  iris,  a solution  of  atropine  should  be  dropped 
into  the  eye,  three  or  four  times  a day  ; it  tends  to  soothe  the 
irritation,  and,  together  with  a carefully  applied  pad  and  bandage, 
keeps  the  eye  at  perfect  rest.  Should  there  be  pain  or  irritation, 
the  eye  may  be  fomented  with  a decoction  of  poppy-heads  ; and 
one  or  two  full  doses  of  opium  administered.  If,  in  spite  of  this, 
the  pain  in  the  eye  continues,  a few  leeches  applied  to  the  temple 
will  often  give  relief. 

In  severe  wounds  of  the  cornea,  whether  they  be  contused  or 
incised,  we  should  always  be  prepared  to  find  that  detachment 
of  the  retina,  or  some  such  serious  complication,  has  occurred 
in  the  deeper  structures  of  the  eye. 

If  the  wound  in  the  cornea  is  a small  and  recent  one,  and  a 
nodule  only  of  iris  protrudes  through  it,  we  may  be  able  to 
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return  it  into  the  anterior  chamber.*  Under  these  circumstances 
it  will  be  well  to  puncture  the  prolapsed  iris  with  a broad  needle  ; 
we  thereby  relieve  any  slight  congestion  of  its  protruding  vessels, 
and  allow  the  aqueous  to  escape  from  behind  it — both  important 
points  to  be  attained  ; atropine  must  then  be  applied  to  the 
eye,  and  a pad  and  bandage  carefully  adjusted.  But  we  cannot 
expect  success  from  this  proceeding  in  large  wounds  of  the 
cornea,  where  a considerable  extent  of  the  iris  is  prolapsed  ; and 
even  if  we  excise  the  prolapsed  iris,  as  above  directed,  there  is 
always  a risk  that  the  wound  in  healing  will  retain  a portion  of 
the  iris  in  the  cicatricial  tissue,  which  may  be  the  means  of 
setting  up  sympathetic  irritation  in  the  sound  eye— a disaster 
against  which  the  surgeon  can  hardly  be  too  much  on  his  guard. 
The  method  of  treatment  which  is  most  generally  applicable  in 
these  cases,  is  to  perform  an  iridectomy,  removing  the  pro- 
truded portion  of  the  iris,  and  thus  preventing  the  chance  of  a 
further  prolapse,  or  the  ill  consequences  arising  from  the  iris 
becoming  involved  in  the  cicatrix.  But  in  performing  an 
iridectomy  under  these  circumstances,  we  must  bear  in  mind 
the  fact,  that  there  is  no  anterior  chamber,  the  lens  being  thrust 
against  the  posterior  surface  of  the  cornea;  to  make  an  iridec- 
tomy, therefore,  the  patient  must  be  placed  under  chloroform  so 
as  to  relax  the  muscles,  no  stop  speculum  can  be  used,  and  the 
section  in  the  cornea  must  be  performed  with  a very  narrow- 
bladed  knife,  which  can  be  made  to  transfix  the  margin  of  the 
cornea  only,  thus  keeping  clear  of  the  lens. 

If,  as  will  certainly  be  the  case  in  most  extensive  wounds  of 
the  cornea,  a traumatic  cataract  exists,  and  the  patient  retains 
only  a perception  of  light,  the  sooner  the  globe  of  the  injured 
eye  is  removed  the  better. 

Foreign  Bodies  in  the  Cornea.— It  frequently  happens 
that  particles  of  dust,  bits  of  coal,  straw,  and  such  like  substances 
find  their  way  into  the  eye,  and  becoming  fixed  in  the  epithelial 
layers  of  the  cornea,  excite  considerable  irritation  and  pain, 
intolerance  of  light,  and  profuse  lachrymation.  There  is  gene- 
rally but  little  difficulty  in  detecting  the  presence  of  a foreign 


* W.  White  Cooper  on  “Injuries  of  the  Eye,”  p.  107. 
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body  on  the  cornea,  especially  if  the  part  be  examined  by  the 
lateral  method  of  illumination  ; and  the  sooner  an  offending 
particle  is  removed  from  this  situation  the  better,  for  the  patient 
by  constantly  rubbing  at  the  lid,  is  apt  to  drive  the  offending 
substance  deeper  into  the  cornea,  and  it  may  then  give  rise  to 
severe  inflammation  of  the  eye. 

When  consulted  in  cases  of  this  kind,  the  surgeon  should  seat 
his  patient  in  front  of  a good  light,  and  standing  behind  him, 
with  the  aid  of  an  assistant,  he  should  keep  the  eyelids  wide 
open,  the  patient  being  at  the  same  time  directed  to  look  steadily 
forwards  ; with  a small  spud  or  cataract  needle,  the  surgeon 
may  then  pick  the  offending  particle  off  the  cornea.  If  it  happens 
to  have  been  a little  bit  of  iron,  or  coal,  or  in  fact  any  substance 
likely  to  stain  the  cornea,  although  the  particle  is  detached,  the 
discoloration  may  remain,  and  we  should  not  attempt  its  re- 
moval ; it  will  wear  away  in  the  course  of  a few  days,  as  new 
epithelial  cells  are  formed. 

It  often  happens,  in  cases  of  this  kind,  that  before  we  see  the 
patient,  the  foreign  substance  has  been  lodged  in  the  eye  for 
some  days,  and  has  set  up  so  much  irritation  that  it  is  utterly 
impossible  for  the  patient  to  hold  his  eye  steady  for  an  instant, 
in  order  that  the  surgeon  may  remove  the  foreign  body.  Under 
these  circumstances,  it  is  well  to  give  the  patient  chloroform 
or  ether,  and  the  operation  may  then  be  completed  without 
any  difficulty.  If  there  should  be  any  objection  to  chloroform, 
better  apply  a stop  speculum  to  the  eye,  and  having  fixed  the 
eyeball  with  a pair  of  forceps,  we  can  command  the  movements 
of  the  globe,  and  quickly  effect  our  object.  After  the  removal 
of  the  foreign  particle  from  the  cornea,  a few  drops  of  castor-oil 
may  be  dropped  into  the  eye,  and  the  lids  kept  closed  for  twenty- 
four  hours  with  a pad  and  bandage. 

Cases  of  Impaction. — The  foreign  body  may,  however,  strike 
the  cornea  with  sufficient  force  to  be  driven  deeply  into  the 
laminated  tissue,  and  it  then  gives  rise  to  the  most  severe  irrita- 
tion, and  it  may  be,  inflammation  of  the  eye.  The  hyper-action 
thus  induced  may  become  localized  around  the  offending  particle, 
and  suppuration  taking  place,  it  is  gradually  loosened  from  its 
position  by  the  disintegration  of  the  surrounding  tissue,  and  so 
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cast  out  of  the  eye.  An  ulcer  thus  formed  usually  heals  tolerably 
quickly,  a small  nebulous  spot  remaining  to  indicate  the  position 
the  foreign  body  occupied. 

In  other  cases,  no  such  localization  of  the  inflammation 
occurs  around  the  offending  particle,  but  spreading  from  the 
seat  of  injury,  it  gradually  involves  the  whole  cornea,  and  ulti- 
mately the  deeper  tissues  of  the  eye,  terminating  in  general 
inflammation  of  the  globe. 

When  called  to  attend  a case  where  a foreign  body  has  become 
impacted  in  the  cornea,  our  first  duty  is  obviously  to  remove  it 
as  soon  as  possible.  If  the  eye  is  painful  and  irritable,  it  will 
be  advisable  to  administer  chloroform ; and  the  point  of  a 
cataract  needle,  or  spatula,  being  inserted  beneath  the  foreign 
body,  it  is  to  be  lifted  from  its  bed.  It  is  surprising  how  firmly 
particles  of  iron  or  dust  may  become  wedged  into  the  laminated 
tissue,  and  without  the  aid  of  chloroform,  it  often  requires  the 
greatest  patience  on  the  part  of  both  surgeon  and  patient  to 
dislodge  them.  After  removal,  the  eyelids  must  be  kept  closed 
for  a day  or  two  with  a pad  and  bandage. 

If  the  foreign  body  has  given  rise  to  abscess  or  suppuration  of 
the  cornea,  the  case  must  be  treated  upon  the  principles  already 
laid  down  with  reference  to  these  affections  (p.  202). 

It  does  not  often  happen  that  foreign  bodies  become  encysted 
in  the  cornea,  but  occasionally  we  meet  with  instances  of  the 
kind.  Thus,  a grain  of  gunpowder,  or  some  such  substance, 
becomes  imbedded  in  the  cornea,  and  probably  gives  rise  to 
some  slight  irritation  in  the  first  instance  ; this  gradually  sub- 
sides, and  the  particle  remains  encysted,  causing  no  further 
inconvenience.  Under  these  circumstances  it  would  hardly  be 
wise  to  attempt  its  removal ; but  these  are  exceptional  cases, 
and  by  no  means  invalidate  the  general  rule,  that  a foreign 
body  should  be  extracted  from  the  cornea  as  soon  as  possible. 

Perforation  of  the  Cornea. — We  sometimes  meet  with  in-  1 
stances  in  which  a chip  of  steel,  or  other  hard  substance,  has 
been  driven  against  the  cornea  with  sufficient  force  to  perforate 
it,  the  inner  extremity  of  the  foreign  body  wounding,  perhaps, 
the  iris  and  lens.  It  is  upon  a consideration  of  the  size  and 
position  of  the  particle,  and  the  complications  to  which  it  may 
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give  rise,  that  our  prognosis  and  treatment  must  be  based.  If 
the  foreign  body  is  a large  one,  it  will  excite  much  more  irritation 
and  inflammation  in  the  eye  than  a smaller  one  would  do.  So 
again  with  regard  to  its  position — if  in  the  axis  of  vision,  it  will 
almost  certainly  injure  the  cornea,  to  such  an  extent  as  to 
interfere  with  the  subsequent  perfection  of  vision. 

So  far  the  features  of  such  a case  are  sufficiently  obvious  ; but 
it  requires  a certain  amount  of  experience,  and  a careful  study 
of  the  parts,  to  determine  if  a foreign  body,  which  has  perforated 
the  cornea  towards  its  circumference,  has  wounded  the  iris  or 
lens.  In  most  cases  where  the  cornea  is  thus  transfixed,  the 
aqueous  escapes,  and  the  iris  and  lens  are  thrust  against  the 
inner  extremity  of  the  foreign  body,  and  thus  placed  in  imminent 
peril. 

The  intense  pain,  intolerance  of  light,  and  lachrymation  to 
which  these  more  serious  injuries  of  the  cornea  give  rise,  render 
it  necessary  to  administer  chloroform  before  making  our  exami- 
nation, in  order  that  we  may  be  enabled  to  inspect  the  parts 
thoroughly,  as  well  as  to  assist  us  in  removing  the  foreign  body. 
The  lids  having  been  separated  we  must  examine  the  seat  of  the 
injury  by  transmitted  light ; the  position  and  relations  of  the 
foreign  body  are  thus  to  be  carefully  studied.  If  the  iris  is  in 
its  normal  position,  being  well  away  from  the  cornea,  the 
aqueous  humour  still  fills  the  anterior  chamber,  and  the  inner 
extremity  of  the  foreign  body,  unless  it  be  of  some  considerable 
length,  may  not  have  wounded  the  iris  or  lens.  Under  these 
circumstances  the  case  will  be  a comparatively  simple  one, 
provided  no  deep-seated  inflammation  of  the  eye  has  been 
excited.  On  the  other  hand,  we  may  discover  or  suspect,  from 
the  escape  of  aqueous  or  the  depth  the  foreign  body  has 
penetrated,  that  the  iris  or  lens  has  been  wounded.  If  the  iris 
has  suffered,  the  case  may  be  complicated  by  iritis  : and  if  the 
capsule  of  the  lens  has  been  injured,  a traumatic  cataract  will 
add  still  further  to  the  difficulties  we  shall  have  to  contend  with. 

Supposing,  however,  that  both  the  iris  and  lens  have  escaped 
injury ; having  the  patient  still  under  the  influence  of  chloro- 
1 form,  we  may  generally  lay  hold  of  the  foreign  body  with  a pair 
of  forceps,  and  remove  it  from  the  eye  without  difficulty. 
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If  from  the  patient’s  endeavours  to  rub  the  foreign  body  out  of 
his  eye,  he  has  driven  its  outer  extremity  inwards,  flush  with  the 
cornea,  or  it  may  be  deeply  into  its  laminated  tissue,  it  is  fre- 
quently impossible  to  seize  hold  of  it  with  a pair  of  forceps  ; any 
forcible  attempts  to  do  so  would  probably  drive  it  completely 
into  the  anterior  chamber.  It  is  advisable,  under  these  circum- 
stances, to  enlarge  the  wound  in  the  cornea,  and  then  seize  hold 
of  the  foreign  body  and  remove  it.  It  has  been  recommended, 
in  cases  of  this  description,  to  pass  a broad  needle  through  the 
margin  of  the  cornea,  the  flat  blade  of  the  instrument  being 
inserted  beneath  the  inner  extremity  of  the  foreign  body  ; the 
latter  may  thus  be  pushed  outwards,  and  taken  hold  of  with  a 
pair  of  forceps.  A powerful  magnet  has  been  used  with  success 
to  draw  a chip  of  iron  imbedded  in  the  cornea  from  its  position. 

A solution  of  atropine  should  subsequently  be  dropped  into 
the  eye,  three  or  four  times  a day,  so  as,  if  possible,  to  keep  the 
iris  away  from  the  wound  in  the  cornea,  and  a pad  and  bandage 
should  be  carefully  applied.  If  the  eye  is  much  inflamed,  cold 
compresses  may  with  advantage  be  used,  and  opium  must  be 
administered  internally,  so  as  to  allay  the  irritation  in  the  part. 
Leeches  will  be  necessary  if  the  inflammation  runs  high. 

If  on  examining  the  eye  we  find  the  foreign  body  has  wounded 
the  iris  or  lens,  but  can  still  be  withdrawn  from  the  cornea,  we 
shall,  of  course,  lose  no  time  in  removing  it ; but  if  it  has  fairly 
passed  through  the  cornea,  and  fallen  into  the  lower  part  of 
the  anterior  chamber,  or  is  seen  sticking  in  the  iris,  we  can 
no  longer  hope  to  seize  it  with  the  forceps  ; having  once  passed 
through  the  cornea  the  elastic  lamina  closes  over  it,  and  defeats 
all  our  attempts  to  get  at  it  in  this  way,  and  a different  method 
must  be  employed.  The  management  of  these  cases  will  be 
found  described  under  the  head  of  Wounds  of  the  Iris,  the 
corneal  injury  being  a matter  of  secondary  importance. 


Senile  Degeneration  of  the  Cornea. — This  condition  c 
of  the  cornea  is  characterized  by  the  presence  of  the  arcus  a 
senilis  or  white  margin,  which  Mr.  Canton  describes  as  follows  : 

“ The  arcus  senilis,  if  closely  examined,  will  be  found  to  be 
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Fig.  39. 


composed  of  two  parts,  the  outer  having  a greyish  white,  or 
dusky  tint,  the  inner  one  being  milky  in  colour.  These  are 
separated  from  each  other  by  a clear,  unaffected  line  of  cornea, 
and  through  this  the  iris  can  be  distinctly  seen.”* 

This  alteration  in  the  margin  of  the  cornea  usually  commences 
in  its  upper  section,  and  in  both  eyes  at  the  same  time  ; subse- 
quently the  lower  portion  is  similarly  affected,  so  that  the  eye 
then  presents  two  white  crescents,  an  upper  and  a lower  one  ; 
they  gradually  advance,  and  ultimately  coalesce,  and  the  cornea 
is  then  surrounded  by  a whitish  band  as  above  described.  This 
band  usually  extends  only  a short  distance  from  the  margin  of 
the  cornea,  but  in  some  instances  it  encroaches  on  the  more 
central  parts,  and  may  involve  a considerable  portion  of  the 
cornea,  but  such  cases  are  rare. 

This  condition  is  not  to  be  con- 
founded with  the  grey  line  which 
corresponds  to  the  border  of  the 
sclerotic,  where  it  is  bevelled  off  to 
overlap  the  cornea  : the  true  arcus 
senilis  depends  upon  fatty  degenera- 
tion of  the  cornea,  its  transparent 
structure  being  converted  into  a semi-  ______ 

opaque  band,  of  the  extent  and  con- 
figuration  depicted  in  Fig.  39. 

As  a general  rule,  the  arcus  does  not  appear  before  a man 
has  reached  the  age  of  forty-five  or  fifty,  but  it  may  come  on  in 
younger  people  ; when  it  does  so,  it  may  be  taken  as  an  indica- 
tion of  a constitutional  tendency  to  fatty  degeneration  of  the 
tissues.  There  can  be  no  doubt  that  the  arcus  senilis  is  heredi- 
tary ; that  is,  the  gouty  or  other  diathesis  upon  which  it  depends 
passes  from  parent  to  child,  and  with  it  the  tendency  to  early 
fatty  degeneration  of  the  cornea,  the  muscular  tissue  of  the 
heart,  and  other  organs  of  the  body. 

I am  not  aware  of  a single  instance  in  which  this  disease  has 
advanced  so  far  towards  the  centre  of  the  cornea  as  to  interfere 
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* E.  Canton  on  “The  Arcus  Senilis,  or  Fatty  Degeneration  of  the 
Cornea,”  p.  6. 
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or  opera- 
tions. 


with  the  perfection  of  vision.  I cannot  say  that  in  operating  for 
cataract,  the  presence  of  an  arcus  senilis  influences  me  in  the 
selection  of  one  or  other  of  the  various  modes  of  removing  the 
lens  ; I have  frequently  performed  the  flap  extraction  with  the 
most  favourable  results,  although  an  extensive  arcus  senilis  has 
been  present. 

Instances  have  been  recorded  of  an  arcus  senilis  disappearing 
under  a course  of  treatment  calculated  to  increase  the  vigour  of 
mind  and  body,  among  those  whose  constitutions  have  been 
impaired  from  over-work,  ill-health,  and  other  depressing  in- 
fluences. 

Leprous  Affections  of  the  Cornea. — Among  the  natives 
of  India,  and  in  fact  among  all  classes  affected  with  leprosy,  it 
often  happens  that  both  corneas  become  nebulous,  the  opacity 
commencing  at  the  extreme  margin  of  the  cornea,  and  extending 
year  by  year  towards  the  axis  of  vision  : vessels  may  from  an 
early  stage  of  the  disease  be  seen  protruding  from  the  subcon- 
junctival zone  into  the  cornea,  and  from  time  to  time  these 
vessels  become  much  congested,  the  hyperaemia  lasts  for  a 
month  or  two  and  then  subsides  ; but  after  each  attack  of  this 
kind  the  opacity  of  the  cornea  increases  both  in  extent  and 
density,  and  so  the  patient’s  sight  is  slowly  but  surely  lost  for 
all  practical  purposes.*  Changes  in  the  transparency  of  the 
cornea  such  as  I have  above  described  are  due  to  the  growth 
of  leprous  elements  in  the  tissue  of  the  cornea,  and  consequently 
we  can  only  hope  to  influence  the  condition  of  the  eye  by  acting 
on  the  primary  cause  of  the  disease.  I have  seen  so  many 
leprous  patients  improve  under  a long  continued  course  of 
tonics,  combined  with  arsenic,  change  of  climate,  and  a generous 
dietary,  that  I am  by  no  means  disposed  to  abandon  cases  of 
leprous  opacity  of  the  cornea  to  their  fate.  We  cannot  cure  the 
disease,  but  I am  persuaded  we  can  often  stop  its  progress  for 


* Some  years  since,  I sent  a patient  suffering  from  leprous  disease  of 
the  cornea  to  Mr.  J.  Hutchinson,  and  from  this  patient,  Plate  XXIX. 
was  drawn  of  the  series  of  Chromolithographs  of  Diseases  of  the  Skin, 
published  by  the  New  Sydenham  Society. 
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years,  if  not  for  life,  and  thus  preserve  the  eye  among  other 
organs  of  the  body  from  destruction. 

Leprous  Tubers  of  the  Cornea  are  seldom  met  with  unless 
similar  growths  are  seen  springing  from  the  iris.  They  com- 
mence as  small  pale  elevations  situated  on  the  margin  of  the 
cornea  ; as  the  little  tuber  grows  it  becomes  vascular,  and 
gradually  extends  itself  over  the  surface  of  the  cornea.  Both 
eyes  are,  as  a rule,  attacked,  and  the  tubers  are  placed  sym- 
metrically on  corresponding  spots  of  the  cornea,  they  take 
years  to  grow,  but  nevertheless  surely  and  gradually  increase 
in  size  until  they  entirely  cover  the  cornea.  As  far  as  my 
experience  goes,  treatment  is  of  little  avail  in  this  form  of 
leprosy  ; an  eye  once  affected  by  tuberous  growths  will,  in  spite 
of  all  we  can  do,  gradually  be  destroyed.  Nor  is  it  of  any 
advantage  to  excise  these  leprous  tubers — they  are  certain  to 
grow  again,  even  if  the  base  of  the  excised  tuber  is  freely  attacked 
with  chloride  of  lime.  Leprous  tuber  of  the  iris  and  cornea  is, 
without  exception,  one  of  the  least  hopeful  affections  of  the 
eye  we  have  to  deal  with  ; the  only  consolation  in  cases  of  the 
kind  is,  that  the  progress  of  the  malady  is  frequently  a very 
protracted  one. 
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DISEASES  OF  THE  IRIS. 

Hyperoemia — Plastic , Serous,  Parenchymatous  Iritis — Treat- 
ment— Synechia,  Treatment  of— Corelysis  in  Synechia — Iri- 
dectomy— Traumatic  Iritis — Wounds  of  the  Iris — Detachment 
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— A rtificial  Pupil — Excision  of  Iris — Iridcsis — Iridectomy — 
Cyclitis — Plastic,  Serous,  and  Purulent  Cyclitis — Sympathetic 
Cyclitis. 


HYPEREMIA  AND  INFLAMMATION. 

The  colour  of  the  iris,  depending  as  it  does  upon  the  amount 
and  tint  of  the  particles  contained  in  its  pigment  cells,  varies 
in  different  individuals.  As  a rule,  the  irides  are  of  the  same 
colour,  but  we  occasionally  meet  with  instances  of  a congenital 
difference  in  this  respect,  although  they  may  be  perfectly 
healthy. 

Whatever  the  colour  of  the  healthy  iris,  it  has  a brilliant 
shining,  fibrous  aspect,  and  any  alterations  in  its  textural 
character  are  symptomatic  of  disease,  although  the  change  may 
be  so  slight,  that  it  can  only  be  appreciated  by  comparing  the 
diseased  with  the  healthy  eye  (Plate  I.  Figs,  i and  2). 

The  state  of  the  pupil,  again,  is  an  important  element  for  con- 
sideration in  diseases  of  the  iris  and  deeper  structures  of  the  eye. 
In  the  healthy  eye  the  surfaces  of  the  iris  and  its  pupillary  margin 
are  free  in  the  aqueous  humour ; the  pupil  has  a circular  form 
and  a wide  range  of  motion,  quickly  responding  to  every  change 
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in  the  degree  of  illumination  ; but  it  frequently  happens  that, 
from  inflammatory  or  other  causes,  adhesions  form  among  the 
fibres  of  the  iris,  or  between  it  and  the  capsule  of  the  lens. 

Under  these  circumstances  the  action  of  its  contractile  elements  Howim- 
is  mechanically  impeded,  the  mobility  of  the  pupil  impaired,  and  disease"1 
its  circular  form  distorted. 

But  defective  action  of  the  pupil  may  arise  from  faulty 
innervation.  Thus,  affections  of  the  retina,  or  of  the  choroid,  by 
involving  the  long  ciliary  nerves,  will  influence  the  contractile 
power  of  the  iris.  Alterations,  therefore,  in  the  activity  of  the 
pupil,  are  not  necessarily  pathognomonic  of  disease  of  the 
fibrous  structures  of  the  iris,  they  may  depend  upon  more 
remote  influences,  into  which  it  would  be  foreign  to  my  purpose 
to  inquire  at  present. 

Hyperemia  of  the  Iris  is  the  first  departure  from  the  Hyper- 
healthy  state  which  requires  our  attention,  not  that  it  often 
occurs  as  an  independent  affection,  but  it  is  a sufficiently  rarely  idio- 
constant  feature  of  several  maladies  to  deserve  consideration. 

Thus,  hyperaemia  is  occasionally  met  with  as  a result  of 
injuries  or  wounds  involving  the  cornea ; but  it  is  more  often 
seen  in  the  early  stages  of  iritis,  or  of  congestion  of  the  choroid  ; 
and  is  not  unfrequently  described  as  chronic  iritis. 

Symptoms.-—  Hyperaemia  of  the  iris  is  characterized  by  the 
appearance  of  a rosy  zone  of  finely  injected  vessels  at  the 
junction  of  the  cornea  and  sclerotic ; the  extent  and  depth 
of  coloration  of  this  zone  vary  with  the  progress  of  the  disease.  “Sclerotic 
The  cornea  remains  transparent,  so  that  there  can  be  no  mis-  zone' 
taking  this  sclerotic  or  subconjunctival  zone  of  small  parallel 
vessels,  in  hyperaemia  of  the  iris,  for  those  of  keratitis. 

On  examining  the  hyperaemic  iris  by  transmitted  light,  we  Congestion 
shall  be  able  to  trace  distended  vessels  coursing  over  its 
surface.  After  long-continued  hyperaemia,  changes  take  place 
in  the  pigment-cells  of  the  iris,  similar  to  those  noticed  under 
analogous  circumstances  in  the  choroid;  they  become  of  a darker 
colour  in  patches.  These  alterations  usually  commence  at  the  Colour 
margin  of  the  pupil,  in  the  uvea  covering  the  contractile  fibres  altered, 
of  the  iris,  which  then  assume  an  uneven  and  spotted  aspect, 
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small  dark  excrescences  projecting  into  the  pupil.  The  pupil 
responds  but  slowly  to  the  stimulus  of  light  or  to  weak  mydria- 
tics  ; but  even  after  long-continued  hyperaemia,  the  contractile 
elements  of  the  iris  seldom  become  disorganized ; and  no 
sooner  does  the  congestion  subside,  than  it  again  actively  per- 
forms its  functions. 

Iritis,  or  Inflammation  of  the  Iris  (Plate  I.  Fig.  2). — I 
propose  describing  iritis  under  three  heads  : first  (fibrinous) 
plastic  iritis  ; secondly,  the  serous  (sero-fibrinous  haemorrhagic)  ; 
and  lastly,  the  parenchymatous  or  purulent  iritis.*  Inflamma- 
tion of  the  iris  is  accompanied  by  certain  symptoms  common  to  all 
forms  of  the  disease,  and  which  it  will  be  convenient  to  describe 
under  distinct  headings,  so  as  to  save  the  necessity  for  recapi- 
tulation when  giving  the  characteristic  features  of  each  variety. 

Pain  in  the  affected  eye  is  a constant  symptom  of  iritis,  but 
varies  considerably  in  degree  in  different  cases.  In  many 
instances  the  patient  complains  of  only  slight  uneasiness,  ex- 
tending from  the  eye  over  the  corresponding  side  of  the  fore- 
head, whereas  in  other  cases  the  pain  is  excruciating,  and  of  a 
throbbing,  lancinating  character,  involving  not  only  the  affected 
eye,  but  the  side  of  the  head  and  face.  The  pain  is  increased 
when  pressure  is  made  on  the  eyeball. 

Sclerotic  Zone. — A rosy  zone  of  congested  subconjunctival 
vessels  surrounds  the  junction  of  the  cornea  and  sclerotic  ; hyper- 
gemia  of  the  iris  exists  in  instances  of  iritis,  and  consequently 
congestion  of  this  subconjunctival  zone  of  vessels,  since  they 
anastomose- with  those  of  the  iris  and  choroid.  The  amount  of 
the  subconjunctival  congestion  will  vary  with  the  severity  and 


* I have  adopted  this  nomenclature,  because  it  seems  to  me,  on 
pathological  grounds,  to  be  sounder  than  that  employed  by  some 
English  surgeons,  such  as  rheumatic  iritis,  syphilitic,  and  so  on.  But 
beyond  this,  the  nomenclature  is  that  of  M.  Wecker,  Von  Graefe,  and 
the  leading  Continental  authorities ; and  it  is  desirable  to  promote  as 
much  unanimity  as  possible  in  the  profession  on  these  matters.  Lastly, 
so  far  from  sacrificing  principles  or  views  which  I deem  to  be  important, 
I feel  that  my  subject  is  simplified  and  best  explained  by  the  arrange- 
ment here  employed. 
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stage  of  the  inflammation  ; in  some  cases  it  may  be  concealed 
to  a great  extent  by  the  injected  and  chemosed  conjunctiva. 
Ultimately,  as  the  iritis  passes  off,  and  the  balance  of  the 
circulation  is  restored,  the  sclerotic  zone  of  vessels  disappears. 

Dimness  of  Sight  is  another  symptom  of  iritis  ; it  depends  Dim  vision, 

in  the  first  instance  upon  turbidity  of  the  aqueous.  Another  from  turbid 

L J x . aqueous 

cause  of  the  haziness  of  vision  consists  in  the  changes  which 

take  place  in  the  epithelium  of  the  posterior  elastic  lamina  of and  P°st- 
1 corneal 

the  cornea,  and  which  are  best  detected  by  the  lateral  method  haze. 

of  examination  ; these  cells  often  present  a hazy  appearance, 
similar  to  those  of  the  anterior  layers  of  the  cornea  in  keratitis. 

In  instances  of  this  kind,  flakes  of  degenerated  and  detached 
epithelium  may  sometimes  by  means  of  transmitted  light  be 
seen  floating  about  in  the  aqueous.  In  the  further  progress  of 
iritis,  bands  of  adhesion  form  between  the  iris  and  the  capsule  of 
the  lens,  giving  rise  to  the  condition  known  as  synechia.  In 
this  way  the  pupil  is  sometimes  closed,  and  the  sight  is  conse- 
quently very  imperfect. 

Changes  in  the  Colour  and  Texture  of  the  Iris  are  noticeable  Change  of 
in  all  cases  of  iritis  ; a blue  or  grey  iris  becoming  more  or  less  m 
greenish,  a green  iris  yellowish  green,  and  a dark  brown  iris  of  a 
reddish  hue.  The  brilliant  fibrous  aspect  of  the  healthy  iris  is 
also  destroyed,  being  exchanged  for  a confused  and  muddy 
appearance,  as  may  be  seen  by  contrasting  Figs.  1 and  2 of 
Plate  I.  These  alterations  are  rendered  more  apparent  by  com- 
paring the  diseased  with  the  healthy  eye  (provided  only  one  eye 
is  affected) ; but,  under  any  circumstances,  the  change  in  the 
colour  and  brilliancy  of  the  iris  is  unmistakable  in  all  instances 
of  iritis. 

Alteration  in  the  Mobility  and  Form  of  the  Pupil.— The  con-  Pupil 
gested  state  of  the  vessels,  together  with  the  serous  effusion  that  bluggish 
occurs  in  the  early  stages  of  inflammation  of  the  iris,  necessarily 
impair  the  functions  of  the  contractile  elements  of  the  iris,  and 
consequently  its  mobility ; hence  a defective  response  of  the  iris 
to  the  stimulus  of  light  is  an  early  symptom  of  iritis.  Subse- 
quently, as  adhesions  form  between  the  iris  and  the  lens,  they 
not  only  impede  the  action  of  the  former,  but  when  under  the  °r  irregular 
influence  of  atropine,  the  pupil  assumes  an  irregular  figure,  or,  synechia. 
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it  may  be,  is  unable  to  dilate,  being  closed  by  organized  bands 
of  lymph.  From  the  commencement,  therefore,  and  throughout 
the  course  of  an  attack  of  inflammation,  the  iris  responds  but 
slowly  and  imperfectly  to  the  stimulus  of  light  or  to  mydriatics. 

Intolerance  of  Light  and  Lachrymation  are  symptoms  so  fre- 
quently met  with  in  iritis,  that  they  may  be  considered  as  being 
common  to  all  its  forms.  In  chronic  or  subacute  cases  they  may 
be  hardly  noticeable,  whereas  in  the  active  stages  of  the  more 
acute  forms  of  the  disease  the  patient  complains  of  the  exacer- 
bation of  pain  which  he  experiences  the  instant  he  approaches 
the  light,  and  he  is  perpetually  wiping  away  the  tears  that  flow 
down  over  his  cheek. 

Congestion  of  the  Conjunctiva  is  always  present  to  some  extent 
in  iritis,  and  in  many  instances  its  vessels  are  so  deeply  injected, 
that  it  is  well  nigh  impossible  to  distinguish  the  sclerotic  zone 
surrounding  the  cornea.  In  these  cases,  if  the  posterior  layers 
of  the  cornea  are  also  affected,  the  condition  of  the  iris,  which 
is  the  real  centre  of  disease,  is  apt  to  be  overlooked.  Any 
doubts  that  may  exist  as  to  the  nature  of  the  affection  can  be 
cleared  up  by  employing  the  lateral  method  of  examination,  or 
by  applying  a solution  of  atropine  to  the  eye  ; the  irregular  way 
in  which  the  pupil  dilates  will  then  be  apparent. 

Increased  Tension  of  the  eyeball  is  present  in  most  cases  of 
iritis,  especially  in  the  serous  form,  and  is  one  of  the  chief 
causes  of  the  pain  from  which  many  patients  suffer. 


Plastic 
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Neo-plastic 

formations. 


Plastic  or  Fibrinous  Iritis  (Fig.  2,  PI.  I.) — This  form  of 
inflammation  is  marked  by  fibrinous  exudation  from  the  iris  ; the 
increased  cell  formation  commences  in  the  connective  tissue  cells 
of  the  stroma  of  the  iris,  and  together  with  that  arising  from  cells 
directly  emanating  from  the  blood,  cause  the  iris  to  swell ; this 
swelling  of  the  iris  is  increased  by  serous  effusion  into  its  tissue. 
The  characteristic  feature  of  plastic  iritis  is,  that  the  exudation, 
both  on  the  surface  and  in  the  substance  of  the  iris,  tends  to 
become  developed  into  a kind  of  pseudo-membrane  ; bands  of 
adhesion  are  thus  formed  between  the  iris  and  capsule  of  the 
lens  (synechia),  and  in  the  contractile  tissue  of  the  iris  itself. 
The  exudation  is  in  the  first  instance  found  principally  upon  the 
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pupillary  region  ; subsequently  on  the  posterior,  seldom  on  the 
anterior  surface  of  the  iris. 

Under  favourable  circumstances  this  form  of  disease  may  run 
its  course  in  from  ten  to  fifteen  days,  and  then  gradually  dis- 
appear. Instances  of  this  kind  are,  however,  exceptional,  unless 
the  patient  has  been  brought  under  treatment  at  an  early  stage 
of  the  affection.  The  majority  of  cases  of  plastic  iritis,  if  left  to 

Nature,  terminate  in  synechia  : slight  adhesions  form  in  the  first  Synechia 
• , , . , . . 1,1  and  4s 

instance  between  the  pupillary  margin  of  the  iris  and  the  lens,  effects. 

which,  however,  are  sufficient  to  tie  the  iris  firmly  down  to  the 
capsule  at  one  or  more  points.  Every  time  that  the  pupil  dilates 
or  contracts,  these  tags  of  adhesion  pull  on  the  iris,  thus  keeping 
up  a constant  state  of  irritation  in  the  part,  which  ultimately 
induces  a fresh  attack  of  inflammation  : more  extensive  adhesions 
form,  until,  after  repeated  attacks  of  this  kind,  the  iris  becomes 
firmly  bound  down  to  the  lens.  Degenerative  changes  then 
take  place  in  the  fibrous  structure  of  the  iris,  which  ultimately  Atrophy  of 
becomes  atrophied.  Unfortunately,  the  mischief  that  occurs  lns' 
under  these  circumstances  does  not  stop  here  ; the  communica- 
tion between  the  anterior  and  posterior  chambers  of  the  eye 
being  closed,  an  abnormal  collection  of  fluid  takes  place  behind 
the  iris,  which  exercises  an  injurious  effect  on  the  deeper  struc- 
tures of  the  eye. 

Symptoms. — As  a rule,  the  zone  of  subconjunctival  vessels  Peri-corneal 
surrounding  the  circumference  of  the  cornea  is  well  marked  in  injcctl0n- 
cases  of  plastic  iritis,  the  hyperaemia  of  the  conjunctiva  not 
being  sufficiently  great  to  completely  hide  it. 

In  the  early  stages  of  the  disease  the  mobility  of  the  iris  is  Mobility 
affected,  its  free  margin  appears  to  be  swollen  and  thickened,  its  i^p^red. 
fibrous  structure  loses  its  distinctness,  and  its  colour  is  likewise 
altered.  The  amount  of  exudation  varies  in  quantity  indifferent 
cases  : it  is  first  deposited  on  the  posterior  surface  of  the  iris, 
and  may  add  to  the  uniformly  hazy,  swollen  condition  of  that 
structure,  but  is  otherwise  not  distinguishable.  In  other  instances, 
the  exudation  forms  small  papillary  excrescences  on  the  surface 
of  the  iris,  particularly  at  its  pupillary  margin  : if  numerous, 
these  run  into  one  another,  and  reaching  over  the  pupil  cover  the 
centre  of  the  capsule  of  the  lens  with  a pseudo-membrane  ; 
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under  any  circumstances  the  exudation  is  apt  to  form  adhesions 
between  the  margin  of  the  pupil  and  the  capsule  of  the  lens. 
These  papillary  excrescences  of  plastic  iritis  are  often  mere 
specks  which  can  hardly  be  seen  by  the  unaided  eye,  parti- 
cularly when  the  iris  contains  an  abundance  of  pigment  cells  ; 
so  that  we  may  not  be  able  to  detect  their  presence  by  simple 
inspection,  but  only  by  the  changes  effected  in  the  appearance 
and  activity  of  the  iris,  and  in  this  respect  the  plastic  iritis 
differs  from  the  parenchymatous  variety. 

The  amount  of  pain  from  which  a patient  affected  with  this 
form  of  iritis  suffers,  is  by  no  means  constant  ; in  some  cases,  it 
is  not  a prominent  symptom,  whereas  in  others  the  pain  is  ex- 
cruciating, extending  from  the  affected  eye  over  the  temple  and 
side  of  the  face,  and  almost  always  increasing  in  intensity 
towards  evening,  and  growing  gradually  worse  as  the  night 
advances. 

Serous  IRITIS.* — In  this  form  of  iritis  the  transudation  of 
serous  fluid  containing  leucocytes  takes  place  into  the  meshes 
of  the  iris,  and  subsequently  into  the  anterior  and  posterior 
chambers  of  the  eye.  The  functions  of  the  iris  are  impaired, 
and  the  pupil  responds  but  slowly  to  the  stimulus  of  light ; in  the 
early  stages  of  the  disease  it  often  dilates  regularly.  In  the  more 
advanced  cases  the  uveal  layer  of  the  iris  is  apt  to  become 
closely  adherent  to  the  lens,  and  fluid  collecting  behind  it,  its 
outer  attachments  are  dragged  forwards.  This  traction  on  the 
outer  attachment  of  the  iris  probably  causes  symptoms  of  glau- 
coma, the  iris  under  these  circumstances  exercising  so  much 
traction  on  the  tissues  forming  Schlemm’s  canal  as  to  obliterate 
it  and  the  neighbouring  lymphatic  spaces  (p.  8). 

Symptoms. — Serous  iritis  causes  no  urgent  symptom  in  its 
early  stages  ; the  zone  of  sclerotic  vessels  may  be  only  slightly 


* Formerly  described  as  “ aquo-capsulitis.”  One  form  of  aquo- 
capsulitis,  in  which  the  pathological  changes  are  most  apparent  on  the 
posterior  surface  of  the  cornea,  has  been  already  described  under 
keratitis  punctata.  In  that  now  referred  to  the  iris  is  principally 
affected. 
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injected,  and  the  conjunctiva  unaffected  ; the  disease  is  not 
unlikely,  therefore,  to  be  disregarded  until  it  has  effected  irre- 
parable changes  in  the  deeper  structures  of  the  eye. 

Attacks  of  serous  iritis  are  apt  to  recur  : at  first  they  are  but  Recurring 
slight,  and  of  comparatively  short  duration,  lasting  probably 
from  three  weeks  to  a month,  and  then  gradually  passing  away  ; 
and  it  may  be  some  time  before  another  attack,  generally  of 
increased  severity,  comes  on. 

The  intra-ocular  pressure,  which  is  hardly  augmented  in  the 
early  stages  of  the  disease,  becomes  a more  prominent  feature  in 
each  successive  attack;  the  tension  of  the  eyeball,  however,  Slow  in-' 

. crease  of 

increases  so  gradually,  that  the  parts  have  time  to  adapt  them-  tension, 
selves  to  the  distending  force,  and  consequently  the  pain,  though 
often  severe,  is  not  of  so  excruciating  a character  as  that  noticed 
in  instances  of  acute  serous  choroiditis. 

Dimness  of  vision  is  always  an  early  complication  of  serous  Dim  vision, 
iritis,*  and  depends  on  turbidity  of  the  aqueous,  which  frequently 
assumes  an  appearance  as  though  small  particles  of  finely 
powdered  chalk  had  been  suspended  in  it,  and  of  course  prevents 
many  of  the  rays  of  light,  which  would  otherwise  reach  the 
retina,  from  arriving  at  their  destination.  This  state  of  things  is 
augmented  by  a semi-opaque  condition  of  the  epithelial  cells 
lining  the  posterior  elastic  lamina  of  the  cornea ; we  have,  in 
fact,  very  much  the  condition  of  the  parts  described  in  the  last 
chapter,  as  keratitis  punctata,  with  the  serious  addition  of  Posterior 
iritis.  The  diseased  epithelial  cells  drop  off  from  the  cornea  keratltlb- 
after  a time,  and  may  then  be  seen  as  small  white  particles 
floating  about  in  the  turbid  aqueous.  The  corneal  haze  and  Turbid 
muddy  aqueous,  which  are  thus  produced,  tend  to  conceal  the  aqueous‘ 
condition  of  the  iris,  and  render  the  diagnosis  of  this  affection 
in  its  early  stages  somewhat  obscure. 

As  the  disease  advances  the  uveal  layer  of  the  cornea  becomes 
adherent  to  the  lens  ; it  may  be  only  at  its  pupillary  edge,  but  not 
unfrequently  the  whole  of  the  posterior  surface  of  the  iritis 
adheres  to  the  capsule. 

In  some  cases  of  serous  iritis  numerous  haemorrhages  occur 


* “ Iconographie  Ophthalmologique,”  par  J.  Sichel,  p.  12. 
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Parenchymatous  Iritis. — The  characteristic  feature  of  this 
form  of  inflammation  is  that  the  exudation  is  little  more  than  cells 
and  granular  organic  matter  leading  to  the  formation  of  well- 
defined  nodular  masses  on  the  iris.  These  excrescences  vary  in 
size,  in  some  instances  being  no  larger  than  a pin’s  head  : 
whereas  in  other  cases  they  cover  the  greater  portion  of  the  iris, 
and  bulge  forwards,  so  as  to  touch  the  cornea.  In  the  early 
stages  of  the  disease,  these  excrescences  are  usually  of  a reddish- 
brown  colour  ; subsequently  they  assume  a yellowish  tinge. 
They  may  either  become  absorbed  or  suppurate  : in  the  former 
case  the  iris  may  return  to  its  normal  condition  ; but  we  seldom 
meet  with  a case  of  this  kind  : more  often  cicatrices  form  in  the 
iris,  and  extensive  synechia  is  the  result  of  this  form  of  inflam- 
mation. On  the  other  hand,  should  the  new  formations  of 
parenchymatous  iritis  suppurate,  the  pus  gravitates  to  the 
lower  part  of  the  anterior  chamber,  forming  an  hypopion. 

The  breaking  down  of  the  nodular  masses  is  not,  however, 
the  exclusive  source  of  pus-like  matter  in  iritis  : sometimes  the 
products  of  cell  proliferation  on  the  surface  of  the  iris  have  from 
the  first  the  characters  of  pus.  In  other  cases,  the  posterior 
elastic  lamina  of  the  cornea  contributes  to  its  formation. 

Parenchymatous  iritis  may  often  be  traced  to  the  effects  of 
syphilis  ; syphilitic  iritis  is,  in  fact,  the  most  familiar  variety 
of  the  parenchymatous  affection.  In  the  hereditary  form  the 
disease  usually  manifests  itself  before  the  little  patient  is  more 
than  a few  months  old.* 

In  all  instances  in  which  parenchymatous  iritis  arises  from 
syphilis,  we  may  expect  to  find  the  cellular  excrescences  par- 
ticularly well  defined.  The  nodules  observed  on  the  iris  under  1 
these  circumstances  are  neither  more  nor  less  than  “ gummy 
tumours,”  similar  to  those  met  with  in  other  parts  of  the  body 


* “Syphilitic  Diseases  of  the  Eye  and  Ear,”  by  J.  Elutchinson, 
p.  18. 
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as  a result  of  syphilis.*  Our  diagnosis  will  of  course  be  con- 
firmed, in  instances  of  this  description,  by  the  history  of  the  case 
and  the  existence  of  constitutional  symptoms,  but  still  the  con- 
dition of  the  iris  alone  will  lead  us  at  once  to  entertain  suspicions 
as  to  the  origin  of  the  disease. 

It  does  not  follow,  however,  that  parenchymatous  iritis  may  Other 
not  result  from  other  causes  than  syphilis.  In  fact,  we  meet 
with  cases  of  the  kind  arising  from  operations  or  injuries 
involving  the  iris,  and  from  ill-defined  causes.  Moreover,  a 
syphilitic  taint  may,  without  doubt,  induce  the  plastic  or  serous 
form  of  inflammation,  as  well  as  the  parenchymatous.  It  is  a 
matter  of  some  importance,  therefore,  td  be  careful  how  we 
employ  the  term  syphilitic  iritis,  as  it  is  apt  to  give  rise  to  errors 
in  regard  to  the  treatment  of  the  disease.  The  syphilitic 
character  of  an  iritis  can  only  be  determined  from  the  proof  of 
the  existence  of  constitutional  syphilis. 

The  Symptoms  which  I have  enumerated  as  common  to  Symptoms 
inflammation  of  the  iris  are  usually  intensified  in  the  affection  few  excep- 
now  under  our  consideration.  To  this  rule  there  are  excep-  tlons‘ 
tions.  Thus,  we  occasionally  see  parenchymatous  iritis, 
especially  among  syphilitic  patients,  run  a chronic  or  subacute 
course,  without  inducing  any  very  prominent  symptoms  ; but 
being  attended  by  nodular  formations,  it  may  end  in  extensive 
synechia.  These,  however,  are  exceptional  instances  of  the 
disease  : the  symptoms  generally  present  in  parenchymatous 
iritis  are  more  acute  than  in  any  other  form  of  inflammation  of 
the  iris.  The  vessels  of  the  iris,  more  particularly  those  Vascular 
covering  the  excrescences  and  surrounding  their  base,  are 
engorged  with  blood,  and  the  subconjunctival  zone  of  vessels  is 
proportionably  congested ; the  conjunctiva  is  often  deeply 
injected,  and  considerable  chemosis  may  exist.  The  aqueous  Aqueous 
is  remarkably  turbid,  and  flaky  fragments  of  the  neoplasms  turbld- 
may  often  be  seen  floating  about  in  it. 

In  many  cases,  the  posterior  elastic  lamina  of  the  cornea  Post-cor- 
neal haze. 

* The  gummy  nature  of  these  nodules,  at  first  conjectured  by  Virchow, 
has  been  confirmed  by  the  observations  of  Colberg. — Arch,  fur  Augen* 
heilk .,  t.  viii.  A.  1,  p.  288, 
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becomes  hazy  ; its  epithelial  cells,  undergoing  fatty  degenera- 
tion, become  white  and  opaque,  presenting  a spotted  ap- 
pearance. The  brilliant  fibrous  aspect  of  the  iris  is  destroyed, 
and  its  colour,  as  seen  through  the  hazy  cornea  and  muddy 
aqueous,  is  strikingly  altered.  One  or  more  nodular  ex- 
crescences will  be  observed  on  the  iris  ; they  vary  in  size  and 
colour,  as  before  described.  The  pupil  is  insensible  to  the 
stimulus  of  light,  and  if  dilatable  bytheaidof  mydriatics,  it 
assumes  an  irregular  shape  ; the  functions  of  the  nerves,  vessels, 
and  contractile  fibres  of  the  iris  being  impaired  by  the  abnormal 
action  going  on  in  it,  or  from  the  presence  of  synechia,  which 
tie  it  down  to  the  lens  or  cornea. 

The  patient  usually  complains  of  pain  in  the  eye  and  forehead 
from  the  commencement  of  the  disease,  subsequently  the  pain 
extends  to  the  head  and  side  of  the  face,  and  is  often  most 
excruciating,  generally  lessening  during  the  day,  but  increasing 
in  intensity  as  the  night  advances.  Intolerance  of  light  and 
increased  lachrymation  are  also  symptoms  from  which  the 
patient  suffers  very  considerably,  a gush  of  tears  pouring  out  of 
the  eye  the  instant  the  eyelids  are  opened. 

The  symptoms  above  enumerated  necessarily  differ  in  different 
instances,  and  in  the  several  stages  of  the  disease  ; but  though 
cases  of  parenchymatous  iritis  thus  vary  in  intensity,  they  termi- 
nate but  too  constantly  in  irreparable  damage  to  the  eye.  This 
may  take  place  in  various  ways  : the  fibro-cellular  excrescences 
may  degenerate  into  pus,  and  give  rise  to  an  abscess  of  the  iris, 
the  result  of  which  is  the  formation  of  a cicatrix  of  greater  or 
less  extent  in  the  connective  tissue  of  the  part.  In  other 
instances  posterior  synechia  form,  which  tend  to  keep  up 
irritation  and  excite  fresh  inflammation  in  the  iris,  ultimately 
leading  to  complete  closure  of  the  pupil.  Lastly,  the  outgrowths 
from  the  iris  may  reach  forwards  as  far  as  the  cornea,  and 
adhesions  form  between  the  two,  giving  rise  to  anterior 
synechia. 
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Prognosis  in  the  Various  Forms  of  Iritis. — In  the  first  place, 
the  type  of  the  disease,  and  the  progress  it  has  already  made, 
must  be  considered  ; for  iritis  presents  not  only  different  stages, 
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but  the  disease  is  met  with  of  very  different  degrees  of  severity. 

In  slight  and  recent  cases  of  iritis  complete  restoration  may  be  Prognosis, 
predicted  ; in  more  serious  cases  the  improvement  can  only  be 
partial  ; in  severe  and  neglected  cases,  it  is  but  too  often  evident 
that  we  can  hold  out  but  slender  hopes  of  complete  recovery. 

It  is,  however,  to  the  presence  and  extent  of  the  synechia  that  Look  to 
we  should  principally  direct  our  attention  in  endeavouring  to 
form  a prognosis  in  cases  of  iritis.  If  bands  of  adhesion  exist 
between  the  iris  and  lens,  they  too  often  lead  to  repeated 
attacks  of  inflammation,  terminating  in  occlusion  of  the  pupil 
and  atrophy  of  the  iris.  And  even  supposing  the  synechia  do 
not  directly  cause  loss  of  sight,  they  may  keep  up  irritation  in 
the  part,  and  thus  induce  congestion  of  the  choroid,  followed  by 
degenerative  changes  in  the  eye.  We  are  bound,  under  these  Ranger  of 
circumstances,  not  only  to  give  an  unfavourable  prognosis  as  th^icVri- 
regards  the  diseased  eye,  but  to  warn  the  patient  of  the  danger  tatl0n* 
he  runs  of  losing  the  sight  of  the  other  eye,  unless  the  source  of 
irritation  subsides. 

Synechia  being  easily  broken  down  in  the  early  stages  of  serous  in  serous 
iritis,  it  follows,  that  in  this  variety  of  the  disease  we  may  reason-  prognosis 
ably  expect  to  save  our  patient’s  sight,  if  the  case  is  brought 
sufficiently  soon  under  treatment.  We  must  bear  in  mind  that 
i vision  is  apt  to  remain  confused  and  hazy  for  some  time  after  an 
attack  of  this  form  of  iritis,  on  account  of  the  opaque  condition 
of  the  posterior  layers  of  the  cornea,  which,  as  I have  before 
stated,  is  generally  considerable.  But  provided  the  pupil 
dilates  under  the  influence  of  a weak  solution  of  atropine,  we 
may  assure  the  patient  that  this  haziness  will  pass  off,  more 
particularly  if  there  be  no  contraction  of  the  field  of  vision.  On 
the  other  hand,  serous  iritis,  if  allowed  to  run  its  course,  may 
induce  extensive  synechia  and  increased  intra-ocular  pressure, 
more  particularly  when  the  diseased  action  extends  to  the 
choroid  ; it  then  becomes  a serious  affection,  its  danger  being 

I in  proportion  to  the  augmentation  of  the  tension  of  the  eyeball 

In  plastic  iritis,  if  the  adhesions  are  slight,  or  have  only  been  in  plastic, 
recently  formed,  so  that  they  can  be  broken  through  by  dilating  [f  synechia 
i the  pupil  with  atropine,  we  may  form  a favourable  prognosis,  sllght- 
although  the  patient’s  sight  for  a time  may  be  impaired  by 
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patches  of  uvea  which  remain  adherent  to  the  capsule  of  the 
lens,  and  form  opacities  of  the  posterior  lamina  of  the  cornea. 

It  may  be  necessary  to  search  carefully  for  the  deposits  of  uvea 
before  they  can  be  recognized  in  cases  of  this  kind  ; the  pupil 
must  be  dilated  as  much  as  possible,  and  the  lateral  method  of 
examination  employed,  or  the  deposits  of  uvea  on  the  capsules 
of  the  lens  may  be  overlooked  ; they  may  be  seen  with  facility  by 
the  aid  of  the  ophthalmoscope.  If  the  synechia  cannot  be  torn 
down  by  the  action  of  mydriatics,  much  may  still  be  done  to 
improve  the  condition  of  the  patient  by  an  iridectomy,  but  our 
prognosis  must,  under  these  circumstances,  be  guarded  : the 
patient’s  sight  is  never  likely  to  be  perfectly  restored,  and  in  too 
many  instances  will  have  been  destroyed  for  all  practical 
purposes. 

In  parenchymatous  iritis,  our  prognosis,  as  a general  rule,  will 
be  still  more  unfavourable,  unless  the  disease  be  brought  under 
treatment  before  it  has  made  any  great  progress.  It  is  true, 
some  cases  run  a subacute  course,  giving  the  patient  but  little 
inconvenience,  and  leaving  apparently  no  bad  results  behind 
them,  but  this  is  unusual  ; unless  judiciously  treated,  the  disease 
more  commonly  leads  to  multiple  synechia  and  closed  pupil. 

If,  however,  at  any  stage  of  the  affection,  we  can  dilate  the 
pupil  with  atropine,  we  may  with  confidence  expect  a favourable 
issue,  as  we  can  then  prevent  the  formation  of  synechia,  and  in 
all  probability  the  further  progress  of  the  disease. 

In  forming  our  prognosis,  we  should  never  lose  sight  of  the 
fact  that  in  all  cases  of  iritis  there  is  a tendency  for  the  disease 
to  recur,  and  that  each  successive  attack  is  usually  more  severe 
than  its  predecessor,  and  more  likely,  therefore,  to  spread  to  the 
choroid,  or  leave  its  mark  behind  in  the  form  of  fresh  synechia  and 
atrophy  of  the  iris. 

There  is  a deceptive  condition  of  the  eye,  the  result  of  iritis, 
in  which  the  patient’s  sight  remains  good,  although  the  iris  is 
closely  bound  down  to  the  lens  by  synechia.  This  arises  from  i| 
the  fact  that  a small  but  clear  opening  remains  through  the  '! 
pupil,  and  the  rays  of  light  reach  the  retina  without  hindrance  ; 
nevertheless,  the  sight  is  endangered  from  the  closure  of  the 
communication  between  the  chambers  of  the  eye.  Cases  of  this 
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kind  are  but  rarely  met  with  in  practice  ; we  far  more  frequently 
see  instances  of  closed  pupil  and  extensive  synechia,  where  the 
patient  may  have  sufficient  sight  left  to  find  his  way  about,  but  Mischief 
is  unable  to  read  or  write  with  the  diseased  eye.  If,  under  these  p™£n.cl°scd 
circumstances,  we  fail  to  dilate  the  pupil  with  atropine,  and  if 
the  tension  of  the  eyeball  is  either  increased  or  diminished,  the 
prognosis  cannot  but  be  unfavourable  ; the  choroid,  and 
probably  the  retina  also,  will  have  become  implicated  in  the 
, disease. 

The  Causes  of  Iritis  are  sometimes  veiled  in  considerable  Causes. 
obscurity.  Plastic  iritis  is  often  produced  by  exposure  to  sudden 
changes  of  temperature,  to  damp  and  cold : we  hardly  ever 
i see  an  instance  of  advanced  leprosy  in  which  plastic  iritis  is  not  Leprosy, 
present.  Syphilitic  patients,  again,  are  subject  to  this  form  of  Syphilis, 
iritis  ; we  see  it  also  following  blows  or  injuries  to  the  eye ; in  injuries, 
fact  it  is  absolutely  impossible  to  assign  any  constant  cause  for 
this  disease.  The  same  remark  applies  to  parenchymatous  iritis  : 
we  are  no  doubt  justified  in  attributing  it  to  a special  cause,  if 
the  patient  has  had  primary  syphilis,  and  if  the  excrescences  on 
the  iris  are  particularly  well  defined  ; but  we  shall,  in  practice, 
meet  with  cases  which  cannot  be  thus  accounted  for*  Serous 

* Mr.  Hutchinson  makes  the  following  remark  regarding  inherited 
syphilitic  iritis  “ Respecting  the  frequency  of  iritis  in  infants,  there 
can  be  no  difficulty  in  admitting  that  it  is  among  the  rarest  of  the 
symptoms  of  hereditary  syphilis.  I am  sure,  however,  that  it  often 
escapes  notice.  The  absence  of  the  sclerotic  zone,  and  the  very  small 
amount  of  local  symptoms  which  it  causes,  taken  -with  the  fact  that 
infants  usually  keep  their  eyes  shut,  will  account  for  this.  In  proof  of 
it  I may  mention  that,  in  1852,  I showed  to  a friend  of  mine,  who  had 
I then  for  fifteen  years  held  a surgical  appointment,  which  brought  under 
his  notice  vast  numbers  of  the  poor,  the  first  case  of  syphilitic  iritis  in 
an  infant  which  he  had  seen.  The  disease  was  new  to  him,  and  he 
was  much  interested  in  it.  Since  then  he  has  had,  in  exactly  the  same 
field  of  observation,  no  fewer  than  five  cases.  Yet  in  proof,  that  how- 
1 ever  carefully  looked  for,  it  is  really  very  rare,  I may  mention,  that 
; during  four  years’  practice  at  the  Metropolitan  Free  Hospital  I have 
1 never  treated  a single  case,  although  numbers  of  congenito-syphilitic 
patients  present  themselves,  and  I have  scrupulously  looked  at  the  eyes 
in  all.” — Ophthalmic  Hospital  Reports,  vol.  i.  p.  229. 
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inflammation  of  the  iris  probably  depends  upon  alterations 
occurring  in  the  lymphatic  spaces  of  Fontana  and  Schlemm, 
and  is  not  unfrequently  complicated  with  cyclitis  and  choroiditis  ; 
for,  as  I shall  subsequently  explain,  the  diseased  action  may 
commence  in  the  ciliary  body  and  spread  to  the  iris.  Inde- 
pendently of  any  such  complications,  this  form  of  iritis  is  most 
apt  to  occur  among  persons  in  a debilitated  state  of  health. 

Treatment  of  Iritis  and  its  Consequences. — After  what  has 
just  been  said  as  to  the  variety  of  conditions  which  may  give 
rise  to  iritis,  I need  hardly  repeat  that,  before  commencing  the 
treatment  of  any  particular  case,  we  must  endeavour,  if  possible, 
to  arrive  at  a definite  conclusion  as  to  its  origin,  otherwise  our 
efforts  to  cure  are  likely  to  fall  wide  of  the  mark.  There  is 
usually  no  difficulty  in  recognizing  the  presence  of  a well-marked 
rheumatic,  gouty,  or  syphilitic  taint ; but  it  is  a far  more  trouble- 
some matter  to  ascertain  the  nature  of  the  case  if  a patient  is 
suffering  from  any  of  those  less  definite  ailments,  induced  by 
functional  derangement  of  the  secreting  organs,  which,  by 
altering  the  character  of  the  blood,  interfere  with  the  nutrition 
of  the  various  tissues  of  the  body.  We  must,  nevertheless, 
attempt  to  master  the  subject,  and  also  to  right  matters  by 
the  use  of  such  remedial  agents  as  we  have  at  our  command. 

Mercury  : It  is  seldom  necessary  to  resort  to  the  use  of  mer- 
cury unless  in  cases  of  iritis  having  a syphilitic  origin.  Mercury 
may  be  administered  in  the  form  of  blue  pill,  or  calomel  com- 
bined with  opium,  or  by  inunction  ; for  an  adult  half  a drachm,  or 
a drachm  cf  the  strong  mercurial  ointment  being  rubbed  into  the 
inside  of  the  arms  and  thighs  two  or  three  times  daily  until  the 
gums  are  affected.  The  latter,  I believe,  in  the  majority  of 
instances,  is  the  best  plan  of  administering  mercury  in  the  class 
of  cases  now  under  our  consideration.  If  it  appears  advisable 
to  affect  the  system  rapidly,  on  account  of  the  severity  of  the 
case,  two  grains  of  calomel  with  the  eighth  of  a grain  of  opium 
may  be  given  by  the  mouth  every  three  hours,  for  two  days.  It 
will  be  necessary,  although  lessening  the  quantity  of  mercury 
employed  after  the  iritis  has  begun  to  subside,  to  continue  its 
use  for  some  time  in  small  doses,  our  object  being,  if  possible, 
to  destroy  the  active  principle  of  the  disease,  and  thus  prevent 
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the  return  of  the  inflammation.  Subsequently  the  patient  may 
with  advantage  be  put  on  a course  of  iodide  of  potassium. 

Iodide  of  Potassium  has  for  many  years  been  employed  with  iodide  of 
such  marked  success  in  certain  cases  of  syphilitic  and  rheumatic  potas  mm‘ 
affections  of  the  iris,  that  it  deservedly  holds  a high  position 
among  the  remedial  agents  at  our  command.  In  cases  of 
inflammation  of  the  iris  of  syphilitic  origin,  the  iodide  of  potas- 
sium should  be  administered  in  ten-grain  doses  three  times  a 
day  ; and  in  cases  depending  on  a rheumatic  diathesis,  it  may 
be  given  in  similar  quantities ; and  in  addition,  these  cases  will 
generally  be  improved  by  lime-juice  taken  two  hours  after 


breakfast. 

Salicylate  of  Soda.  — In  cases  of  acute  iritis  occurring  in  Salicylate  of 
rheumatic  patients  salicylate  of  soda,  administered  in  ten-grain  u a' 
doses  every  three  hours,  frequently  exercises  a very  marked 


: 


influence  on  the  disease. 

Turpentine  has  been  extolled  by  surgeons  of  high  repute  as  Turpentine 
an  invaluable  remedy  in  cases  of  iritis  occurring  among  persons  specific, 
of  a rheumatic  diathesis.  A drachm  of  the  oil  of  turpentine,  or 
of  the  balsam  of  copaiba,  given  three  times  a day,  apparently  Copaiba, 
tends  to  allay  the  symptoms. 

Opium. — In  acute  cases  of  inflammation  of  the  iris  with  great  Opium  in- 
pain, opium  should  be  administered  ; probably,  for  an  adult,  one  acute  cases, 
grain  twice  a day,  would  be  about  the  dose  required.  Among 
younger  patients,  and  in  less  urgent  cases,  it  would  of  course 
be  unadvisable  to  administer  so  large  a quantity  of  opium  as 
that  above  recommended  ; the  dose  must  vary  according  to  the 
circumstances  of  the  case,  its  beneficial  effects  being  more 
marked  in  acute  form  of  iritis  than  in  subacute  cases. 

Leeches  applied  to  the  temple,  and  over  the  brow  of  an  eye  Leeches : 
affected  with  iritis,  will  often  exercise  a marked  influence  on  the  relieve  pain 
progress  of  the  disease,  especially  if  the  patient  is  suffering  from 
much  pain  in  the  eye.  It  is  by  no  means  advisable,  however, 
to  apply  leeches  simply  because  a person  is  suffering  from  an 
attack  of  iritis.  Should  the  general  condition  of  the  patient’s 
health  be  such  as  to  lead  us  to  suppose  he  could  bear  loss  of 
blood,  four  leeches  may  be  applied  over  the  affected  eye,  and 
the  part  should  subsequently  be  well  fomented  with  hot  water, 
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so  as  to  encourage  the  flow  of  blood  from  the  leech-bites.  If 
this  treatment  appear  to  exercise  a beneficial  action  on  the 
disease,  we  may  repeat  it  on  the  following  day,  often  to  the 
great  relief  of  the  symptoms.  Cases  of  this  description  are 
likely  to  be  much  benefited  by  a dose  or  two  of  blue  pill  and 
colocynth,  followed  by  a saline  purgative  in  the  morning,  low 
diet  at  the  same  time  being  enjoined ; in  fact,  the  leeches  will 
form  a part  of  an  antiphlogistic  plan  of  treatment. 

In  the  instance  of  a patient  already  weakened  by  pain,  and 
perhaps  mercury,  leeches  might  be  injurious  ; they  should  conse- 
quently be  used  with  caution,  being  like  all  such  powerful  means 
as  useful  in  suitable  cases  as  they  are  harmful  in  instances  not 
requiring  their  employment. 

Atropine  is  invaluable  in  the  treatment  of  all  cases  of  iritis, 
for  if  we  can  only  manage  to  keep  the  pupil  dilated,  it  is  impos- 
sible for  synechia  to  form  ; besides  which,  when  the  iris  is  well 
contracted  on  itself,  forming  a narrow  rim  round  the  anterior 
chamber,  it  follows  that  its  bloodvessels  can  hardly  remain  in  a 
state  of  congestion  ; they  must,  in  fact,  be  pretty  well  emptied 
of  their  contents  under  these  circumstances.  The  inflamed 
tissue  is  also  kept  at  rest  when  under  the  influence  of  mydriatics 
— a most  important  point  in  the  treatment  of  all  kinds  of  inflam- 
mation. I know,  indeed,  of  no  remedial  agent  which  places  an 
inflamed  structure  in  a more  favourable  position  for  recovery 
than  atropine  does  in  cases  of  iritis  : it  enables  us  to  secure  the 
inflamed  part  rest,  it  lessens  the  calibre  of  its  congested  vessels, 
and  it  prevents  the  injurious  adhesions  which  otherwise  follow 
an  attack  of  plastic  or  parenchymatous  iritis,  by  keeping  the  iris 
well  away  from  the  lens  ; and  lastly,  by  lessening  the  vascular 
supply,  and  diminishing  the  amount  of  the  secreting  surface  of 
the  iris,  it  controls  the  secretion  of  the  aqueous  humour,  and  in 
this  way  lessens  the  intra-ocular  pressure. 

If  a case  of  iritis  is  brought  under  our  notice  before  adhesions 
have  formed,  or  the  structure  of  the  iris  has  become  atrophied, 
we  may  with  safety  rely  upon  atropine  as  being  the  most  effi- 
cient curative  means  at  our  disposal;  a few  drops  of  a solution  of 
atropine,  of  the  strength  of  one  grain  to  two  drachms  of  water, 
should  be  allowed  to  run  into  the  eye  every  second  hour,  until 
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the  pupil  is  fully  dilated.  If  the  pupil  once  becomes  dilated 
under  this  treatment,  we  may  confidently  hope  to  cure  our 
patient  in  the  course  of  a short  time.  In  the  more  acute  forms  Atropine 
of  the  disease  it  is  often  a difficult  matter  to  bring  the  pupil 
under  the  influence  of  atropine,  and  it  may  be  necessary  to 
continue  its  instillation  every  six  hours,  for  a period  of  five  or 
six  days.  In  some  instances  the  atropine  is  unable  to  act,  on 
account  of  the  swollen  and  congested  state  of  the  iris  and  con- 
junctiva ; in  these  cases  the  prognosis  will  be  less  favourable, 
but  we  should  endeavour  to  reduce  the  inflammatory  action  by 
mercury  or  iodide  of  potassium,  and  above  all  by  the  applica-  and  leeches, 
tion  of  leeches  to  the  temple,  and  then  set  to  work  again  with 
the  atropine. 

It  is  advisable  not  only  to  dilate  the  pupil,  but  to  keep  it  Keep  pupil 
...  . . . ..  , . dilated, 

dilated  for  some  time  after  all  acute  symptoms  have  passed 

away ; in  fact,  till  the  subconjunctival  zone  of  vessels  has  dis- 
appeared, and  the  balance  of  the  circulation  in  the  iris  has  been 
restored. 

In  many  cases  of  iritis,  the  synechia  is  only  partial,  bands  of  Ljnuted^ 
adhesion  existing  between  the  iris  and  the  capsule  at  certain  broken 
spots,  the  remainder  of  the  iris  being  sufficiently  healthy  to  down' 
respond  to  the  action  of  atropine.  Under  these  circumstances, 
the  pupil,  in  dilating,  assumes  all  manner  of  shapes,  expanding 
in  one  direction,  and  being  prevented  doing  so  in  another  by 
the  adhesions.  Atropine  should  be  steadily  and  freely  employed 
in  cases  of  this  description  ; the  connecting  bands  are  often 
broken  through  under  its  influence,  and  the  existing  iritis  sub- 
sides ; moreover,  the  synechia  being  destroyed,  subsequent 
attacks  of  iritis  will  probably  be  prevented. 

While,  therefore,  employing  the  various  means  at  our  com- 
mand for  improving  our  patient’s  health,  and,  if  possible,  acting 
on  the  cause  which  has  induced  the  iritis,  we  should  endeavour 
to  dilate  the  pupil  to  its  fullest  extent  with  atropine,  without  any 
consideration  as  to  the  form  of  the  disease  or  the  progress  it 
may  have  made.  The  prolonged  use  of  atropine  may  induce 
acute  granular  conjunctivitis  ; if  we  observe  any  symptoms  indi-  Granular 
1 eating  the  commencement  of  an  attack  of  this  kind,  the  instilla-  vSrom 
tion  of  atropine  must  be  at  once  stopped,  but  we  may  apply  the  long  use‘ 
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extract  of  belladonna  mixed  with  atropine  over  the  patient’s 
eyelids  and  temple.  I have  seen  alarming  symptoms  of  poison- 
ing by  atropine  follow  the  application  of  a strong  solution  of 
this  drug  to  the  eye,  but  they  were  cases  in  which  only  a small 
quantity  of  atropine  had  been  used,  being  instances  of  a peculiar 
and  uncommon  idiosyncrasy  on  the  part  of  the  patient  to  the 
poisonous  influences  of  atropine. 

Atropine  may  be  conveniently  applied  in  some  instances 
mixed  with  gelatine,  so  as  to  form  small  tablets.  A tablet  thus 
prepared  is  placed  on  the  conjunctiva  of  the  everted  eyelid  ; the 
eye  may  then  be  closed,  and  the  lachrymal  secretion  dissolving 
the  atropine,  it  becomes  absorbed,  as  it  would  be  if  dropped  into 
the  eye  as  an  aqueous  solution. 

Extract  of  belladonna  is  a less  potent  remedy  than  atropine, 
and  is  not  to  be  relied  on  for  dilating  the  pupil  in  iritis.  Equal 
parts  of  extract  of  belladonna,  Indian  hemp  and  glycerine,  to 
which  atropine  has  been  added,  form  a useful  mixture,  which 
may  be  smeared  over  the  affected  eye  to  relieve  ciliary  neurosis. 

Fomentations , Shades , &>c. — Poppy-head  fomentations  are 
often  soothing  to  the  patient,  and  whenever  this  is  the  case,  they 
may  be  used  with  advantage  five  or  six  times  a day  ; if  they  do 
not  relieve  the  pain  it  is  advisable  to  discontinue  them.  Hot 
water  compresses  of  as  high  a temperature  as  the  patient  can 
bear  them,  to  be  changed  every  ten  minutes,  are  useful  in  many 
cases  of  parenchymatous  iritis. 

In  all  instances  of  iritis  the  affected  eye  should  be  shaded 
from  the  light. 

Cozinter-irritation,  in  the  form  of  blisters  to  the  temple,  is 
comparatively  useless  in  the  active  stages  of  iritis,  but  subse- 
quently it  is  beneficial,  especially  when  the  patient  suffers  from 
dimness  of  vision,  depending  on  haziness  of  the  posterior  layer 
of  the  cornea. 

Iridectomy. — Supposing  the  case  of  iritis  is  one  which  has  re- 
sisted the  means  of  treatment  described  in  the  foregoing  sections, 
and  rather  grows  worse,  that  the  pupil  will  not  dilate  by  atropine, 
and  that  the  patient’s  sight  is  growing  more  and  more  dim,  the 
intra-ocular  tension  being  increased — we  are-  no  doubt  justified 
as  a last  resource  in  performing  an  iridectomy.  This  operation 
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in  fact  holds  out  the  best  and  probably  only  hope  for  the  patient ; 
nevertheless,  iridectomy  in  cases  of  iritis  is,  be  it  remembered, 
our  last  hope  : we  have  no  right  to  fall  back  upon  it  until  every 
other  means  of  cure  has  been  attempted,  for  it  is  seldom  success-  °^ra*^ns 
ful  in  cases  where  active  changes  are  going  on  in  the  iris,  have  failed, 
especially  if  due  to  syphilis.  Subsequently,  when  the  inflamma- 
tion has  passed  away,  and  the  patient  applies  to  us  suffering 
from  synechia,  we  may,  as  I shall  presently  notice,  without 
hesitation  resort  to  the  operation  of  iridectomy. 

The  Treatment  of  Constitutional  Symptoms  will  consist  Jfref^™ent 
partly  in  the  employment  of  hot  baths  and  sudorifics,  but  the 
administration  of  opium  tends  towards  allaying  fever  of  this 
kind,  as  well  as  relieving  the  troublesome  vomiting  occasionally 
met  with  among  patients  suffering  from  iritis.  The  state  of  the 
bowels  must  be  attended  to,  but  to  administer  purgatives  in- 
discriminately, because  an  individual  is  suffering  from  inflam-  Alteratives, 
mation  of  the  iris,  is  a most  unphilosophical  proceeding,  and 
may  complicate  matters  by  disordering  the  digestive  organs, 
which  have  frequently  nothing  to  do  with  the  disease  of  the  eye. 

In  numerous  cases  of  iritis,  especially  in  a malarious  country  Various 

drugs. 

like  Bengal,  we  shall  have  to  resort  freely  to  the  use  of  quinine, 
arsenic,  aconite,  strychnine,  and  iron,  for  the  cure  of  the 
disease. 

With  regard  to  the  use  or  withdrawal  of  stimulants  and  food,  Food  and 
these  are  doubtless  powerful  agents  in  the  treatment  of  disease,  with  dis- 
In  a case  of  iritis  occurring  in  a plethoric  individual,  purgatives,  cretl0n- 
starvation,  and  in  fact  depleting  treatment,  are  called  for ; but 
many  cases  of  iritis  are  of  an  asthenic  type,  and  require  a 
moderate  amount  of  stimulants,  good  wholesome  food,  and  fresh 
air ; in  some  cases  we  shall  have  to  administer  bark  and 
ammonia,  together  with  wine  and  beef-tea.  It  is  impossible  to 
lay  down  rules  on  these  matters  which  shall  be  applicable  to  all 
cases  ; nothing  but  observation  and  experience  can  guide  us  to 
a right  conclusion,  and  as  one  man’s  powers  differ  from  those 
1 of  another  in  appreciating  these  circumstances,  so  will  the  one 
1 differ  from  the  other  in  his  success  in  practice. 

Management  of  Synechia. — Supposing  the  patient’s  sight  to  Synechia, 
be  impaired  by  synechia,  or  bands  of  adhesion  which  have 
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formed  in  the  pupil,  we  must,  in  the  first  instance,  endeavour  to 
dilate  the  pupil  by  a persevering  use  of  atropine;  but  in  case 
the  adhesions  cannot  thus  be  broken  down,  and  provided  the 
acute  inflammatory  symptoms  have  passed  away,  it  will  be 
necessary  to  resort  to  an  iridectomy. 

In  instances  where  the  pupil  is  only  partially  closed,  or  when 
the  synechia  binds  the  iris  down  to  the  lens  at  one  or  more 
points,  a portion  of  its  margin  remaining  free,  if  atropine,  after 
a persistent  trial,  fails  to  dilate  the  pupil  and  break  down  the 
bands  of  adhesion,  it  may  seem  advisable  to  perform  the  opera- 
tion of  corelysis,  as  recommended  by  Mr.  Streatfeild.*  For  adhe- 
sions involving  more  than  the  margin  of  the  pupil,  and  when 
the  iris  is  completely  tied  down  to  the  lens,  we  must  unques- 
tionably resort  to  iridectomy,  and  in  my  own  practice  I seldom, 
if  ever,  perform  any  other  operation  for  the  relief  of  synechia. 

Corelysis. — The  steps  to  be  taken  in  performing  the  operation 
of  corelysis  are  as  follows  : — A solution  of  atropine  must  first  be 
dropped  into  the  patient’s  eye  three  or  four  times  a day,  for  a 
week  prior  to  the  operation  ; we  shall  thus  be  able  to  discover 
those  parts  of  the  margin  of  the  pupil  which  are  still  free  from 
adhesions,  by  the  pupil  dilating  at  those  points ; and  as  our 
object  is  to  insert  a small  spatula  through  an  opening  of  this 
kind,  between  the  lens  and  iris,  and  then  carefully  to  break  down 
the  synechia  with  the  instrument,  so  as  to  free  the  iris  from  the 
capsule,  this  careful  study  of  the  condition  of  the  parts,  before 
we  attempt  to  operate,  is  very  necessary. 

This  done,  the  patient  is  placed  in  the  recumbent  position, 
and  chloroform  having  been  administered,  a stop-speculum  is 
adjusted,  and  the  surgeon,  standing  behind  his  patient,  secures 
with  a pair  of  fixing  forceps  a fold  of  conjunctiva  close  to  the 
margin  of  the  cornea,  so  as  to  steady  the  eyeball.  A sufficiently 
large  puncture  is  then  made  in  the  cornea,  as  nearly  as  possible 
opposite  to  the  principal  adhesion  ; a Streatfeild  hooked  spatula 
is  inserted  through  the  wound  into  the  anterior  chamber,  and  the 
blunt  extremity  of  the  instrument  is  passed  under  the  margin  of 
the  pupil,  and  between  the  iris  and  lens  (its  point  being  care- 


* Ophthalmic  Hospital  Reports , vol.  ii.  p.  309. 
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fully  directed  away  from  the  latter)  and  far  enough  beneath  the  Corelysis, 
iris,  to  enable  us,  by  a slight  lateral  and  traction  movement,  to 
lift  the  iris  away  from  the  lens  and  break  through  the  synechia. 

The  hook  near  the  extremity  of  the  instrument  is  very  useful, 
enabling  us  to  tear  through  any  tough  bands  of  adhesion,  which 
might  otherwise  become  elongated  when  force  is  applied,  and  so 
elude  our  best  efforts  to  reinstate  the  pupil. 

It  is  necessary  to  be  careful  not  to  wound  the  capsule  of  the  ^at^°n  as 
lens  during  this  operation  ; but  if  the  patient  is  fully  under  the 
influence  of  chloroform,  and  if  too  much  is  not  attempted  at  a 
time,  it  usually  escapes  uninjured.  Those  parts  of  the  synechia  Successive 
only  which  are  opposite  the  point  of  puncture  in  the  cornea,  required”5 
should  be  broken  through  during  one  operation  ; for  instance,  if 
the  adhesions  we  propose  dividing  are  situated  on  the  inner 
side  of  the  pupil,  but  if  there  are  also  others  above  and  below 
the  pupil,  we  should  make  our  puncture  in  the  outer  part  of  the 
cornea,  and  passing  the  spatula  through  it,  insert  the  point  of 
the  instrument  beneath  the  inner  margin  of  the  pupil,  breaking 
down  the  adhesions  in  this  situation,  and  leaving  those  above 
and  below  for  a future  operation.  For  the  division  of  these 
the  punctures  must  be  made  in  the  lower  and  upper  part  of  the 
cornea  respectively. 

It  is  a point  of  some  importance  in  operating,  to  take  care  that  Further 
the  aqueous  humour  be  prevented  from  escaping  till  after  the  * 

synechia  is  broken  through.  This  may  generally  be  managed  Preserve 
by  having  a spatula  just  large  enough  to  fill  the  puncture  made  aqueous’ 
in  the  cornea.  It  is  impossible  to  lay  down  any  precise  rules  as 
to  the  distance  from  the  margin  of  the  cornea  at  which  the  open- 
ing should  be  made.  Our  aim  should  be  to  select  a spot  which 
will  most  readily  admit  of  our  passing  the  spatula  through  it,  in 
such  a direction  as  to  avoid  the  lens,  and  enable  us  to  break 
through  the  adhesions  at  the  greatest  advantage- 

The  after-treatment  is  very  simple.  Atropine  must  be  dropped  Atropine 
into  the  eye  three  times  a day,  so  as  to  dilate  the  pupil  as  far  as  afterwardb* 
possible,  and  the  eye  is  to  be  kept  closed  with  a pad  and  bandage 
for  ten  or  twelve  days  ; we  may  then  proceed  to  break  throughany 
remaining  adhesions,  if  the  irritation  caused  by  the  former  opera 
tion  has  subsided. 
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Iridectomy. — As  I before  remarked,  in  cases  where  the  pupil 
is  closed  by  false  membranes,  or  its  margin  is  extensively 
bound  down  to  the  lens  by  synechia,  should  we  even  desire  to 
do  so,  it  is  impossible  to  perform  the  operation  of  corelysis, 
and  it  becomes  necessary  to  resort  to  iridectomy.  If  this  pro- 
ceeding is  neglected  in  cases  of  this  description,  the  communica- 
tion between  the  chambers  of  the  eye  being  closed,  an  accumu- 
lation of  fluid  takes  place  in  the  posterior  chamber,  which  forces 
the  iris  forwards,  and  by  traction  on  its  outer  attachments,  the 
iris  drags  on  the  tissues  forming  the  canal  of  Schlemm,  which, 
together  with  Fontana’s  spaces,  become  blocked,  and  so  may 
perhaps  induce  glaucoma.  In  these  cases  of  closed  pupil,  the 
outer  part  of  the  iris  is  pressed  forwards  towards  the  cornea  by 
the  aqueous  fluid  behind  it ; but  its  pupillary  border,  being  bound 
down  to  the  lens,  cannot  be  thrust  forward  in  this  way,  and 
appears,  as  it  were,  in  a pit,  the  iris  being  funnel-shaped. 

Numerous  proceedings  have  been  advocated  for  the  relief  of 
this  state  of  things,  among  which  operations  for  the  formation 
of  an  artificial  pupil  hold  a prominent  place;  but  it  may  now 
be  safely  affirmed  that  an  iridectomy  is  the  most  satisfactory 
practice.  Iridectomy  embraces  all  the  advantages  of  an  artificial 
pupil,  and,  in  addition,  has  many  of  its  own  to  offer,  not  the  least 
of  which  is,  that  it  tends  greatly  to  lessen  the  chances  of  recur- 
rent iritis  and  glaucoma  by  relieving  the  traction  exercised  by 
the  iris  on  the  canal  of  Schlemm.  It  may  therefore  be  stated 
generally,  that  in  instances  of  synechia,  or  closed  pupil,  which 
cannot  be  broken  through  by  the  aid  of  mydriatics  we  must 
resort  to  iridectomy,  excising  a portion  of  the  lower  and  inner, 
or  the  lower  and  outer  section  of  the  iris. 

In  this  class  of  cases  the  operation  should  be  performed  as 
soon  as  the  active  symptoms  of  iritis  have  passed  away,  seldom 
before  ; it  is  not  necessary,  however,  to  wait  till  all  pain  and 
irritation  in  the  eye  have  subsided ; for  these  symptoms  are 
perhaps  kept  up  by  the  synechia,  and  if  we  wait  till  the  irrita- 
tion has  entirely  passed  away,  it  may  be  that  the  integrity  of 
the  deeper  tissues  of  the  eye  will  have  been  destroyed  in  the 
meantime. 

The  amount  of  sight  a patient  may  possess  is  hardly  a safe 
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guide  as  to  the  necessity  for  iridectomy ; the  central  portion  of  iridectomy, 
the  pupil  may  be  clear,  and  yet  no  communication  exist  between  A1”®1”11  of 
the  chambers  of  the  eye  ; under  these  circumstances,  although 
the  patient  may  see  tolerably  well,  we  must  not  hesitate  to  per- 
form iridectomy.  On  the  other  hand,  if  the  patient  has  no  per- 
ception of  light,  it  is  almost  useless  operating  with  an  idea  of 
improving  his  sight ; for  it  is  more  than  probable  that  detach- 
ment, or  other  destructive  changes  in  the  retina,  which  iridectomy 
cannot  possibly  influence,  have  taken  place. 

In  cases  where  the  iris  bulges  prominently  forwards  towards  Bulging 
the  cornea,  indicating  the  collection  of  a considerable  quantity  of 
fluid  in  the  posterior  chamber,  iridectomy  is  less  likely  to  be 
successful  than  if  the  iris  is  in  its  normal  position.  These 
chances  are  still  further  reduced  if  we  can  make  out  a central 
opacity  in  the  capsule  of  the  lens,  a condition  often  indicative  ^pPcs^yar 
of  detachment  of  the  retina.* 

There  may  be  some  little  difficulty  in  removing  a portion  of  the 
iris,  in  cases  where  it  is  swollen  from  the  pressure  of  the  products 
of  inflammation,  or  when  it  has  undergone  atrophy.  Under  these 
circumstances  straight,  pupillary  forceps,  with  sharp  teeth,  may  Graefes 
be  used,  which,  instead  of  following  the  ordinary  direction, 
should  be  applied  to  the  iris  somewhat  perpendicularly. 


Traumatic  Iritis. — The  general  principles  upon  which  we  Trauma- 
should  conduct  the  treatment  of  a case  of  traumatic  iritis  differ  T1L  K 
in  no  respect  from  those  already  laid  down  for  our  guidance  in 
other  forms  of  inflammation  of  the  iris ; but  we  frequently 
meet  with  complications  in  these  cases,  arising  from  the 
lens  having  been  injured,  together  with  the  iris.  Under  these  Lens  often 
circumstances,  the  capsule  is  often  perforated,  and  the  lens  sub-  w 
stance  swells,  becomes  opaque,  and  by  pressing  upon  the  iris, 
keeps  up  violent  irritation  and  inflammation  of  the  part. 

Whenever  a case  of  this  kind  presents  itself  to  our  notice,  Excise  the 
soon  after  the  accident,  a considerable  portion  of  the  iris  must  remove  the 
be  removed  at  once.  The  patient  should  be  placed  under  the  lens- 


* Professor  A.  von  Graefe  “On  Iridectomy,”  p.  266.  (New  Syden- 
ham Society.) 
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influence  of  chloroform,  and  a Weiss’s  stop-speculum  having 
been  adjusted,  the  surgeon  should  make  an  opening  through 
the  upper  portion  of  the  corneo-scleral  junction  as  if  for  iridec- 
tomy ; about  a fourth  of  the  iris  should  be  excised,  the  lens 
had  better  not  be  removed,  it  will  in  the  course  of  time 
become  absorbed. 

The  success  of  iridectomy,  in  cases  such  as  I have  above 
described,  depends  upon  the  promptness  with  which  it  is  under- 
taken. If  the  surgeon  attempts  palliatives,  such  as  leeches  and 
the  like  remedies,  in  the  hope  of  reducing  the  inflammation,  the 
chances  are  that  his  opportunity  will  slip  away,  and  general 
inflammation,  and  perhaps  abscess  of  the  globe,  will  supervene; 
whereas,  if  iridectomy  is  performed  immediately  after  the  acci- 
dent the  patient  will  be  saved  much  suffering,  and  with  the  aid  of 
spectacles,  may  possibly  regain  a fair  amount  of  vision.  On  the 
other  hand,  if,  after  an  accident  such  as  I have  referred  to,  some 
days  or  weeks  pass  before  we  see  the  patient,  and  the  globe  of 
the  eye  is  tender,  the  lens  opaque  and  pressing  the  iris  forwards 
against  the  cornea,  it  is  necessary  to  excise  the  affected  eyeball 
as  soon  as  possible. 

Occasionally  a chip  of  steel,  or  some  such  foreign  body,  gets 
lodged  in  the  iris,  causing  violent  inflammation.  Supposing  the 
lens  has  not  been  wounded,  we  may  succeed  in  extracting  the 
foreign  body  with  a pair  of  cannula  forceps  ; or,  I do  not  hesi- 
tate to  make  a free  opening  in  the  cornea,  and  introduce  a pair 
of  iridectomy  or  other  small  forceps,  to  secure  and  remove  the 
offending  substance.  Should  the  lens  be  also  involved,  a trau- 
matic cataract  being  present,  it  is  advisable  to  perform  an 
iridectomy,  including  the  foreign  body  in  the  portion  of  the  iris 
excised,  and  then  extract  the  opaque  lens  as  above  described. 

WOUNDS  AND  INJURIES  OF  THE  IRIS. 

Incised  Wounds. — I have  given  an  account  of  the  symptoms 
and  treatment  of  prolapse  of  the  iris  following  perforation  of 
the  cornea ; it  is  consequently  unnecessary  for  me  to  return 
to  the  subject. 

A simple  incised  wound  of  the  iris  is  a rare  accident,  for  in 
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the  majority  of  instances  the  lens  is  involved  in  the  injury,  and  ^rely 
a traumatic  cataract  results.  Incised  wounds  of  the  iris  are 
always  attended  with  more  or  less  haemorrhage  into  the  anterioi 
chamber,  and  temporary  impairment  of  vision.  InfiammationNotfol- 

...  r . . r , r lowed  by 

seldom  follows  clean  incisions  of  the  ins,  as  tor  instance  tnose  inflamma- 
made  in  the  formation  of  an  artificial  pupil,  but  the  edges  of  the 
wound  gape  open,  leaving  a space  through  which  the  rays  of  gape, 
light  reach  the  retina.  Occasionally  the  lips  of  an  incised 
wound  unite,  a blood-clot  forming  between  them,  its  fibrine 
becoming  organized,  drawing  the  edges  of  the  wound  togethei  ; 
but  in  instances  of  this  kind  the  contractile  power  of  the  iris 
has  commonly  been  impaired  by  previous  inflammation,  which 
prevents  the  wound  from  gaping  open  as  it  does  in  the  healthy 
tissue. 

After  an  incised  wound,  the  eye  must  be  kept  at  rest  until  the 
blood  in  the  anterior  chamber  has  become  absorbed.  We  can 
hardly  venture  on  a prognosis  till  this  has  occurred. 

Foreign  Bodies  sometimes  become  lodged  in  the  iris  with-  Foreign 

, . . Body  in 

out  wounding  the  lens ; they  may  be  best  seen  on  examining  iR'Is. 
the  eye  by  the  oblique  method  of  illumination.  Having  dis- 
covered the  situation  of  the  offending  particle,  the  cornea 
should  he  punctured,  and  a pair  of  cannula  forceps  passed  into  Should  be 
the  anterior  chamber ; the  foreign  body  being  seized,  it  may  ’ 

usually  be  withdrawn  from  the  eye  without  difficulty.  The  pupil 
should  subsequently  be  kept  fully  dilated,  and  the  eye  at  perfect 
rest,  till  all  signs  of  irritation  have  subsided. 

It  will  generally  be  necessary  to  administer  chloroform,  in  under 
order  that  we  may  command  the  eye  during  the  operation,  and  without™ 
we  should  never  delay  the  removal  of  the  foreign  body  for  one  delay* 
hour  longer  than  is  necessary.  If  the  eye  is  already  inflamed, 
this  will  be  an  additional  reason  for  immediate  interference, 
rather  than  an  indication  for  delaying  the  operation.  Should 
there  be  any  difficulty  in  seizing  the  foreign  body,  it  is  advisable 
to  make  a larger  opening  in  the  cornea,  and  to  excise  a portion 
of  the  iris,  removing  it  from  the  eye  together  with  the  foreign 
body. 

Instances  have  been  recorded,  and  I have  myself  met  with 
them,  in  which  particles  of  steel  and  similar  substances  have 
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become  encysted  in  the  iris,  and  yet  given  rise  to  no  irritation  ; 
but  cases  of  this  description  are  so  rare,  and  destructive  inflam- 
mation of  the  globe  of  the  eye  so  constant  a result  of  the 
presence  of  a foreign  body  in  the  iris,  that  we  are  not  justified 
in  trusting  to  Nature  in  such  cases. 

In  wounds  of  the  iris,  whether  incised,  or  resulting  from  the 
presence  of  a foreign  body  in  the  eye,  it  is  advisable  to  dilate 
the  pupil  with  atropine,  before  venturing  on  a prognosis,  or  any 
particular  line  of  treatment ; because  the  lens  may  have  been 
wounded,  and  the  point  of  injury,  which  is  perhaps  covered  by 
the  iris,  may  not  be  apparent  until  the  pupil  is  fully  dilated.  A 
complication  of  this  kind  would,  of  course,  materially  affect  the 
prognosis,  a traumatic  cataract  in  all  probability  resulting  from 
the  injury  to  the  lens. 

Detachment  of  the  Iris  from  its  ciliary  border  may  be 
complete — that  is,  the  whole  of  the  iris  may  be  detached ; or 
a mere  slit  may  exist  in  its  ciliary  border.  An  accident  of 
this  kind  usually  occurs  from  an  injury,  as  for  instance  from 
a blow  with  the  fist  upon  the  eye.  In  these  cases  the  nature 
of  the  accident  may  not  be  detected  in  the  first  instance,  on 
account  of  the  effusion  of  blood  which  takes  place  into  the 
anterior  chamber.  It  will  be  necessary,  therefore,  to  be  guarded 
in  our  prognosis,  as  it  is  impossible  to  determine  the  extent 
or  nature  of  the  injury,  or  if  it  be  complicated  with  detachment 
of  the  retina,  until  the  effused  blood  has  become  absorbed. 

If  a portion  of  the  iris  has  been  detached  from  its  ciliary 

border,  as  soon  as  the  aqueous 
becomes  clear  we  shall  notice  a 
false  pupil,  varying  in  size  ac- 
cording to  the  extent  of  the  de- 
tachment of  the  iris  ( vide  Fig. 
40).  The  part  of  the  pupil  cor- 
responding to  the  detached  border 
of  the  iris  is  uninfluenced  by 
the  stimulus  of  light,  its  nerves  and  contractile  tissue  having 
been  torn  through  at  the  point  of  separation  of  the  iris  from  its 
ciliary  border.  In  instances  where  the  line  of  separation  is 
narrow,  it  often  requires  a very  careful  examination  of  the  parts 


Fig.  40. 
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to  detect  the  lesion,  and  to  account  for  the  otherwise  inexplicable 
irregularity  and  inaction  of  a portion  of  the  pupil. 

A patient’s  sight  is  usually  somewhat  impaired  by  an  accident  Sight 
of  this  kind,  the  irregularity  of  the  pupil  interfering  with  perfect  impaircd- 
vision  ; and  if  the  rent  in  its  [ciliary  border  is  a large  one,  a 
number  of  extraneous  rays  of  light  enter  by  the  artificial  pupil, 
and  falling  on  the  retina  produce  considerable  confusion  in  the 
visual  image.  In  a remarkable  instance  the  whole  of  the  iris  Case  of 

. . total  loss 

was  removed  by  Von  Graefe  ; and  what  is  most  curious  is  the  of  iris. 

fact  recorded  by  Mr.  Soelberg  Wells,  that  the  patient’s  vision 

was  as  perfect  without  his  iris  as  with  it.  Mr.  Wells  remarks  of 

this  case* — “ The  field  of  vision  of  the  right  eye,  in  which  the 

iris  had  been  extracted,  is  normal ; the  sight  most  excellent,  so 

that  the  patient  can  count  fingers  at  the  distance  of  120 — 140 

feet,  and  can  read  the  smallest  print.  He  possesses  great  power 

over  the  dispersed  rays,  and  does  not  find  himself  in  the  least  Vision 

dazzled  by  the  light.  And  lastly,  to  crown  all,  the  accommo-  ummpaired* 

dative  oower  of  this  eye,  with  its  irideremia  totalis , is  almost 

We  can  do  little  in  the  way  of  treatment  in  cases  of  detach-  Treatment 
ment  of  the  iris,  beyond  keeping  the  eye  at  rest,  for  the  accident 
is  irremediable,  so  far  as  the  reparation  of  the  injury  is  con- 
cerned. 

Laceration  of  the  Pupil. — A few  cases  of  laceration  of  Laceration 
the  pupillary  margin  of  the  iris  have  been  recorded,  following  puiSf 
blows,  and  unaccompanied  by  either  a wound  or  external  injury 
to  the  globe  of  the  eye.  It  is  difficult  to  conceive  how  an 
accident  of  this  kind  can  take  place  from  concussion,  neverthe- 
less a rent  of  the  pupillary  border,  and  in  other  cases  rupture 
of  the  fibres  of  the  iris,  have  been  known  to  follow  it.  As  the  . 
opening  in  the  iris  is  nearer  the  axis  of  vision  than  in  detach-  Visual 
ment  of  its  ciliary  border,  the  defect  of  sight  is  greater,  because 
the  rays  of  light  fall  on  the  retina  nearer  the^macula  lutea. 


* Ophthalmic  Hospital  Reports , vol.  ii.  p.  199. 
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TUMOURS  OF  THE  IRIS. 


Cysts  of 
Iris 


often  follow 
a clot  of 
blood. 


Varieties. 


Should  be 
excised. 


Condylo- 

MATA. 


Cystic  Tumours  of  the  Iris  are  rare,  and  when  met 
with,  as  a general  rule,  follow  an  injury  to  the  eye,  and  the 
formation  of  a clot  of  blood  in  the  substance  of  the  iris  ; in  fact 
they  are  small  haematomas ; but  independently  of  accidents, 
cystic  tumours  do  occasionally  grow  from  the  iris.  They  usually 
appear  as  a small  transparent  vesicle  springing  from  a broadish 
base  attached  to  the  anterior  surface  of  the  iris.  Mr.  Hulke 
remarks  : — “ An  examination  of  all  the  cases  which  I have  been 
able  to  collect  shows  : I.  That  cysts,  in  relation  with  the 
iris  projecting  into  the  anterior  chamber,  originate  in  two  situa- 
tions— (i)  in  the  iris  ; and  (2)  in  connexion  with  the  ciliary  pro- 
cesses. The  first  lie  between  the  uveal  and  the  muscular 
stratum  of  the  iris,  and  are  distinguished  by  the  presence  of 
muscular  fibres  upon  their  anterior  wall ; the  second  lie  behind 
the  iris,  and  bear  the  uveal  as  well  as  muscular  strata  on  their 
front.  II.  It  also  shows  that  these  cysts  are  of  more  than  one 
kind  ; that  there  are  (1)  delicate  membranous  cysts,  with  an 
epithelial  lining  and  clear  limpid  contents ; (2)  thick-walled 
cysts,  with  opaque  thicker  contents  (whether  these  are  geneti- 
cally distinct  from  1 we  are  not  yet  in  a position  to  determine, 
but  it  seems  probable  that  they  are  so) ; (3)  solid  cystic  collec- 
tions of  epithelium,  wens  or  dermoid  cysts  ; (4)  cysts  formed  by 
deliquescence  in  myxomata.  III.  As  regards  treatment,  punc- 
ture, simple  or  combined  with  laceration,  is  so  generally  un- 
successful that  excision  is  always  preferable.  It  is  evident  that 
the  chances  of  success  will  be  proportionate  to  the  completeness 
of  the  excision,  and  the  practicability  of  this  will  vary  with  the 
size  of  the  cyst  and  the  extent  of  its  connexions,  and  with  its 
position  in  or  behind  the  iris/’  It  is  clearly  advisable,  therefore,  to 
excise  the  cyst,  together  with  the  segment  of  the  iris  from  which 
it  springs,  as  speedily  as  possible,  otherwise  the  abnormal 
growth  may  excite  dangerous  irido-choroiditis,  or  sympathetic 
disease  in  the  other  eye. 

CONDYLOMATA  may  often  be  seen  springing  from  the  iris 
in  cases  of  parenchymatous  inflammation,  and  I described 
their  appearance  when  speaking  of  that  affection.  Should  the 
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condyloma  increase  to  any  considerable  size  it  may,  by 
coming  in  contact  with  the  cornea,  excite  keratitis,  which  no 
treatment  will  relieve  until  the  cause  of  the  irritation  has  been 
removed. 

The  syphilitic  history  of  the  case  would  lead  us  to  a correct  Generally 
diagnosis  of  the  disease  ; and  its  treatment  is  comprised  in  that  b>phllltlc’ 
already  recommended  in  parenchymatous  iritis.  There  is  only 
one  condition  of  the  parts,  that  I am  aware  of,  which  could  be 
mistaken  for  the  disease  in  question,  and  that  is  the  presence  of 
neoplastic  growths,  such  as  are  sometimes  observed  on  the  iris 
in  those  who  suffer  from  leprosy  ; but  the  appearance  of  the  sometimes 
patient,  under  these  circumstance,  would  at  once  correct  an  leprous' 
erroneous  impression  as  to  the  nature  of  the  disease.  It  is 
possible,  of  course,  that  a leprous  patient  may  contract  syphilis, 
and  therefore  suffer  from  condylomata  of  the  iris,  but  such  cases 
are  rarely  met  with. 

Melanoma  and  Sarcomatous  Tumours  of  the  iris  have 
been  met  with,  but  cases  of  this  kind  are  of  rare  occurrence. 

Cysticerci  of  the  Iris  are  occasionally  met  with  ; Fig.  41  Cysti- 
is  a copy  of  a drawing  from  one  made  by  Mr.  P.  Teale,  °F 
showing  the  position  of  a cysticercus  attached 
to  the  iris,  which  he  removed,  together  with 
a portion  of  the  iris,  by  an  iridectomy.  The 
eye,  prior  to  the  operation,  presented  the 
following  appearances  : — On  the  surface  of 
the  lower  part  of  the  iris  was  seen  an  opaque 
body,  constricted  in  the  middle,  and  rather 
larger  than  a hemp  seed,  which  was  evi- 
dently causing  some  distress  to  the  eye.  The 
conjunctiva  was  slightly  injected  ; the  cornea  was  bright,  but 
dotted  on  its  posterior  surface  with  minute  spots,  as  in 
corneo-iritis  ; the  iris  was  active,  except  at  the  situation  of  the 
white  body,  near  which  it  was  adherent  to  the  capsule  of  the 
lens;  tension  normal.  Reading  No.  16, Jaeger.* 

In  instances  of  this  kind  the  plan  of  treatment  adopted  by 


* Ophthalmic  Hospital  Reports , vol.  v.  p.  230. 
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Removal 
by  iridec- 
tomy. 


Mydri- 

asis. 


Simple 
dilatation 
of  pupil. 


Causes : 

paralysis  of 
third  nerve. 

Irritation 
of  sympa- 
thetic. 


Mr.  Teale  possesses  considerable  advantages  over  any  other, 
the  cysticercus  being  removed  from  the  eye,  together  with  the 
portion  of  the  iris  to  which  it  was  attached,  by  an  iridectomy. 

Leprous  Affections  of  the  Iris  are  extremely  common 
among  persons  suffering  from  leprosy  ; in  fact,  in  cases  of  this 
disease  of  long  standing,  it  is  rare  to  find  the  iris  and  cornea 
healthy.  I have  observed  that,  as  a general  rule,  the  cornea  is 
affected  before  the  iris  in  these  cases,  and  that  plastic  iritis  is 
more  common  than  the  parenchymatous  form  of  disease. 
Leprous  tubers  form  on  the  iris  as  they  do  on  the  cornea,  and 
especially  on  the  conjunctiva  ( vide  p.  240). 


functional  diseases  of  the  iris. 

Mydriasis  is  an  abnormal  dilatation  of  the  pupil,  occurring 
independently  of  disease  of  the  deeper  structures  of  the  eye  ; so 
that,  although  the  pupil  does  not  contract  on  exposure  to  light, 
and  the  patient  suffers  from  impairment  of  vision,  in  conse- 
quence of  the  excess  of  light  admitted  into  the  eye,  still  this 
defect  is  remedied  by  placing  a diaphragm,  with  a small  hole 
drilled  through  it,  in  front  of  the  eye.  The  outer  rays  of  the 
cone  of  light  impinging  on  the  retina  being  cut  off,  the  defective 
vision  is  in  great  part  corrected  ; and  the  patient,  while  looking 
through  the  hole  in  the  diaphragm,  sees  well.  This  contrivance 
will  not,  of  course,  overcome  defects  due  to  loss  of  accommoda- 
tion, depending  on  causes  similar  to  those  which  induce  the 
mydriasis.  The  same  result  may  be  attained  by  causing  the 
pupil  to  contract  by  the  application  of  eserine  to  the  eye. 
The  above  definition  of  mydriasis , therefore,  excludes  all  cases 
of  dilatation  of  the  pupil  depending  on  deep-seated  disease  of 
the  eye. 

Mydriasis  may  be  confined  to  one  eye,  or  both  eyes  may  be 
affected.  The  cause  of  the  dilatation  of  the  pupil  may  be  the 
suspension  of  the  functions  of  the  third  nerve,  the  circular  fibres 
of  the  iris  being  thus  paralyzed,  for  when  this  nerve  is  divided 
the  pupil  remains  dilated.  The  same  effect  may  be  induced  by 
irritation  of  the  cervical  branches  of  the  sympathetic,  which  are 
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distributed  to  the  dilatator  pupillse  : this  muscle  being  thrown 
into  action,  the  pupil  dilates 

The  Treatment  must  evidently  depend  on  the  nature  of  the  Treatment. 
disease.  In  some  few  instances  it  appears  to  arise  from  reflex 
action,  excited  by  the  presence  of  a foreign  body  on  the  cornea 
or  conjunctiva  ; or  it  may  be  that  some  more  distant  branch  of 
the  sentient  nerve  is  in  the  first  instance  affected,  the  irritation 
being  conveyed  by  reflex  action  through  the  oculo-motor  nerve, 
and  thereby  destroying  the  contractile  power  of  the  circular 
fibres  of  the  iris.  In  these  cases  our  first  care  should  obviously  Remove 

. . the  cause  ot 

be  to  remove,  if  possible,  the  cause  of  the  irritation.  irritation. 

If  the  mydriasis  appears  to  depend  on  defective  action  of 
the  third  nerve,  Faradization  may  be  useful;  the  action  of  the  Faradiza- 
galvanic  current,  however,  should  never  be  continued  for  more 
than  a few  seconds  at  a time,f  and  if  the  pupil  does  not  contract 
speedily  under  its  influence,  we  can  expect  but  little  benefit 
from  continuing  this  treatment.  Should  the  patient  have 
suffered  from  syphilis,  the  case  must  be  treated  upon  the 
principles  generally  applicable  under  such  circumstances. 

If  the  dilatation  of  the  pupil  results  from  irritation  going 
on  in  the  intestinal  canal,  whether  excited  by  worms,  or  any 
other  cause,  and  propagated  through  the  sympathetic  to  the 
radiating  fibres  of  the  iris,  we  must  endeavour  to  remove  the 
source  of  irritation  by  anthelmintics  in  one  case,  and  by  a blue  Anthelmm- 
pill  and  black  draught  in  another.  From  my  own  experience,  I purgatives, 
am  inclined  to  believe  that  some  such  source  of  irritation  is  the 
most  frequent  cause  of  mydriasis  ; and  these  remote  remedies 
; may  do  more  to  overcome  the  dilatation  of  the  pupil  than 
anything  else.  The  affection  may  sometimes  be  relieved  in  a 
marked  way  by  the  instillation  of  a solution  of  eserine,  but  can 
hardly  be  cured  unless  by  appropriate  treatment  directed  towards 
I the  restoration  of  the  functions  of  the  stomach,  liver,  or  any 
other  organ  which  may  appear  to  be  at  fault. 

Myosis  is  precisely  the  opposite  condition  to  mydriasis  ; the  Myosis. 

I*  J.  Bell  on  the  Pathology  of  certain  Forms  of  Dilated  Pupil  : Edin. 

Med.  Journal , No.  X.  p.  917. 
t Vide  page  100. 
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MYOSIS. 


Pupil 

contracted, 


From  ex- 
citation of 
the  third 
nerve. 


Or  paraly.  is 
of  sympa- 
thetic. 


Mistaken 
for  night 
blindness. 


pupil  being  abnormally  contracted,  and  failing  to  dilate  as  it 
should  do  when  the  patient  is  placed  in  a dark  room,  or  after 
sunset.  The  pupil  will,  however,  expand  under  the  influence  of 
mydriatics  ; and  it  may  then  be  noticed  that  it  is  perfectly  re- 
gular, and  hence  its  inability  to  dilate  is  clearly  not  dependent 
on  synechia. 

The  contraction  of  the  pupil  under  ordinary  circumstances  is 
a reflex  action,  excited  by  the  stimulus  of  light  falling  on  the 
retina,  and  being  propagated  to  the  oculo-motor  nerve,  so 
that  the  circular  fibres  of  the  iris  contract  and  close  the  pupil. 
If  only  a small  quantity  of  light  enters  the  eye,  as  is  the  case 
after  sunset,  its  action  on  the  retina  is  slight ; and  conse- 
quently, the  excitation  of  the  third  nerve  is  proportionably  less 
than  in  daylight,  the  pupil  remaining  semi-dilated.  Division  o* 
the  sympathetic  in  the  neck  is  likewise  followed  by  contraction 
of  the  pupil,  the  dilatator  pupillce  being  paralyzed  ; lesions  of  the 
spinal  cord  affecting  the  sympathetic  may  thus  produce  myosis  ; 
so  that,  in  instances  of  myosis,  we  must  consider  all  the  circum- 
stances of  the  case  by  the  light  of  our  knowledge  of  the  physi- 
ology and  pathology  of  the  third  and  sympathetic  nerves.  This 
condition  is  occasionally  caused  by  long-continued  work  upon 
minute  objects,  as  for  instance  in  watchmakers,  the  sphincter 
muscle  of  the  iris  acquiring  a preponderating  power  over  the 
dilatator. 

Cases  of  myosis  are  sometimes  mistaken  for  hemeralopia 
(night  blindness),  in  that  the  patient  complains  principally  of 
impairment  of  vision  coming  on  after  sunset,  which  evidently 
depends  on  an  insufficiency  of  light  reaching  the  retina  through 
the  contracted  pupil  to  produce  distinct  vision.  The  patient 
has  no  pain  in  the  eye,  and  his  sight  is  good  during  the  day. 
The  case  very  much  resembles  one  of  hemeralopia,  with  this 
difference,  however,  that  in  hemeralopia  the  pupil  acts  freely, 
the  disease  essentially  consisting  in  a temporary  loss  of  power  in 
the  retina,  arising  from  over-stimulation,  or  from  anaemia  of  its 
nervous  elements  ; the  latter  being  by  far  the  most  common 
cause  of  night  blindness. 

We  know  at  present  so  little  about  the  functions  of  the  sym- 
pathetic, that  it  is  imposible  to  understand  why,  in  some  cases  of 
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habitual  constipation,  or  of  dyspepsia,  myosis  occurs.  We  Dyspepsia 
suppose  that  it  arises  from  some  disturbance  of  the  sympathetic  myosis!  °f 
propagated  to  the  branches  supplying  the  iris — a very  vague  ex- 
planation it  is  true,  but  the  best  we  can  give  of  the  matter.  In 
cases  of  this  kind  our  wisest  plan  of  treatment  is  to  correct  and 
improve  the  state  of  the  digestive  organs  as  far  as  we  can. 

Irritation  of  the  oculo-motor  nerve,  arising  from  meningitis, 
or  a clot  of  blood,  or  other  affection  of  the  brain  substance  from  Affection 
which  the  nerve  originates,  may  induce  contraction  of  the  pupil ; brain, 
but,  under  these  circumstances,  the  myosis  is  a very  unimportant 
matter  in  comparison  with  the  primary  disease.  The  contracted 
state  of  the  pupils  in  cases  of  tabes  dorsalis  is  frequently  seen 
among  out-patients  at  our  hospitals. 

Artificial  mydriasis  and  myosis  may  be  induced  respec- 
tively by  the  action  of  atropine  and  Calabar  bean,  as  well  as 
by  some  other  drugs. 

Tremulous  Iris  (iridodonesis)  is  very  seldom  seen  unless  Tremulous 
the  lens  has  been  removed.  As  the  iris  rests  on  the  crystal-  Iris 
line,  we  can  readily  understand  that  when  the  lens  is  taken  from  loss 
away,  the  iris  having  lost  its  support,  hangs  like  a loose  cur-  °f  lens' 
tain  in  the  anterior  chamber,  and  consequently  has  a tremu- 
lous movement  imparted  to  it  when  the  eye  is  turned  from 
one  side  to  the  other.  The  same  result  may  occur  from  an 
1 excess  of  aqueous  in  the  posterior  chamber  forcing  the  lens  Excess  of 
backwards  and  the  iris  forwards  (hydro-ophthalmia)— a condi-  aqueous- 
i tion  but  rarely  met  with.  If  the  vitreous  is  in  a fluid  condi-  Fluid 
! tion,  the  lens  may  sink  deeply  into  it,  receding  from  the  iris,  vitreous. 

■ and  iridodonesis  result.  Under  these  circumstances,  the  ophthal- 

■ moscope  will  reveal  the  nature  of  the  disease  and  the  cause 
i of  the  tremulous  movement  of  the  iris. 

ARTIFICIAL  PUPIL. 

il  he  Opera  i ions  usually  employed  for  the  formation  of  an  Artificial 
artificial  pupil  are  two  in  number,  ist.  With  a broad  needle  various 
' and  Tyrrell’s  hook.  2nd.  Iridectomy.  operations. 

Befoie  describing  the  method  of  performing  these  opera- 
tions, I would  observe,  that  the  chief  danger  we  have  to  avoid  in 
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practising  them  is  not  to  wound  the  lens,  and  thereby  cause  a 
traumatic  cataract.  Ordinary  caution,  especially  if  our  patient 
is  under  the  influence  of  chloroform,  will  enable  us  to  steer  clear 
of  this  danger  ; and  it  is  almost  impossible  to  lay  down  any  rules 
which  would  be  of  assistance  in  the  matter.  A gentle  hand  and 
steady  eye,  with  a thorough  knowledge  of  the  anatomy  of  the 
parts,  are  the  principal  requirements  in  these  as  in  other  opera- 
tions on  the  eye. 

Tyrrell’s  Operation  for  Artificial  Pupil — Chloroform 
having  been  administered,  the  patient  being  laid  on  his  back  upon 
a couch  in  front  of  a good  light,  and  a stop-speculum  adjusted, 
the  surgeon  stands  in  the  position  most  convenient  to  effect 
the  work  he  has  to  perform,  and  secures  the  eyeball  by  seizing 
a fold  of  the  conjunctiva,  near  the  margin  of  the  cornea,  with  a 
pair  of  toothed  forceps.  He  then  passes  a broad  needle  through 
the  margin  of  the  cornea,  at  a spot  nearest  to  the  point  at 
which  he  proposes  excising  the  iris.  A Tyrrell’s  blunt  hook  is 
to  be  inserted  sideways  through  the  opening  in  the  cornea,  and 
passed  onwards  until  its  hooked  extremity  reaches  the  margin 
of  the  pupil,  when  it  is  to  be  turned  downwards,  so  as  to  hook 
over  the  pupillary  margin  of  the  iris.  The  instrument  is  then 
to  be  carefully  withdrawn  from  the  eye,  being  again  partly 
rotated,  and  dragging  with  it  a small  fold  of  the  iris.  Imme- 
diately this  fold  is  drawn  out  beyond  the  wound  in  the  cornea, 
an  assistant  should  snip  it  off,  close  to  the  edges  of  the  wound, 
with  a pair  of  curved  scissors  ; the  speculum  is  then  to  be 
removed,  and  the  eye  kept  closed  with  a pad  and  bandage  for  a 
few  days. 

If  an  extensive  and  deep  opacity  of  the  cornea  exists  imme- 
diately in  the  axis  of  vision,  preventing  our  seeing  the  edge  of 
the  pupil,  although  it  may  have  been  dilated  with  atropine,  it 
it  evident  that  we  cannot  perform  the  operation  above  described. 
It  would  be  a dangerous  proceeding  to  grope  about  with  the 
blunt  hook  in  the  anterior  chamber,  in  the  hope  of  seizing  the 
pupillary  margin  of  the  iris,  which  we  cannot  see  through  the 
opaque  cornea.  Under  these  circumstances  a modification  of 
Tyrrell’s  operation  is  rendered  necessary. 

In  place  of  passing  a hook  into  the  anterior  chamber,  it  will 
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be  requisite  to  make  the  opening  in  the  cornea  sufficiently  large  Operation 
to  allow  of  a pair  of  cannula  or  iridectomy  forceps  being  intro-  Ceps. 
duced  into  the  eye.  A fold  of  the  iris,  as  near  as  possible  to  its 
pupillary  margin,  is  to  be  seized,  and  having  been  withdrawn 
through  the  wound,  is  to  be  snipped  off  close  to  the  cornea 
by  an  assistant  (Fig.  42).  Care  must  be  taken  that  the  iris 

Fig.  42. 


is,  if  practicable,  excised  from  its  pupillary  margin  outwards, 
and  that  no  tags  of  it  are  allowed  to  remain  in  the  wound. 

2.  Iridectomy. — The  instruments  required  for  this  operation  2.  Iridec- 
will  be  a stop-speculum,  to  keep  the  eyelids  apart ; a pair  of  0peratlor 
fixing  forceps,  to  steady  the  eyeball  with  ; a broad  lance-shaped 
knife,  either  straight  or  bent  according  to  the  direction  in  which 
we  propose  making  the  iridectomy  ; a pair  of  iris  forceps  ; and 
lastly,  curved  scissors.  Dr.  YVecker’s  iris  scissors  are  useful  in 
this  operation.  The  patient  having  been  placed  in  the  recum- 
bent position,  it  is,  as  a general  rule,  advisable  to  get  him  fully 
under  the  influence  of  ether  ; the  stop-speculum  is  then  to  be 
' adjusted.  The  surgeon,  either  in  front  or  behind  the  patient, 

1 standing  or  sitting  as  he  may  find  it  most  convenient,  seizes  a 
fold  of  the  conjunctiva,  opposite  the  intended  point  of  puncture, 
with  a pair  of  fixing  forceps,  so  as  to  steady  the  globe  of  the 
eye.  He  then  thrusts  the  lance-shaped  iridectomy  knife  through 
the  sclero-corneal  junction,  at  a point  from  |to  i|  lines  behind  incision  in 
: the  margin  of  the  cornea,  and  thrusting  the  blade  of  the  in-  sclei0tic- 
; strument  steadily  onwards,  close  in  front  of  the  iris,  an  opening 
about  a quarter  of  an  inch  long  is  made  in  the  sclerotic.  The 
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knife  is  then  to  be  slowly  withdrawn,  so  that  there  is  no  sudden 
rush  of  aqueous  from  the  eye.  If  the  anterior  chamber  is  very 
shallow,  the  incision  may  best  be  made  with  a narrow-bladed 
cataract  knife  ; there  is  less  risk  of  wounding  the  lens  than  with 
a lance-shaped  knife. 

The  surgeon,  still  fixing  the  globe  of  the  eye  with  one  hand, 
takes  a pair  of  iridectomy  forceps  in  the  other  ; and  if  the  iris 
does  not  protrude  through  the  wound,  he  inserts  the  points  of 
the  forceps  (closed)  through  the  wound  in  the  sclerotic,  seizes  a 
fold  of  the  iris  about  midway  between  its  ciliary  and  pupillary 
borders,  and  drawing  the  fold  of  iris  out  through  the  wound,  an 
assistant  cuts  off  the  requisite  amount  of  iris  with  a pair  of 
scissors,  quite  close  up  to  the  edges  of  the  wound  in  the  cornea. 
In  many  cases  of  glaucoma,  after  the  opening  has  been  made  in 
the  cornea,  the  iris  protrudes  through  the  edges  of  the  wound  : 
this  is  an  advantage,  for  it  enables  us  to  seize  a fold  of  the  iris 
without  inserting  the  forceps  into  the  anterior  chamber. 

The  fold  of  iris  may  be  excised  as  above,  or  it  may  be  cut  off 
by  either  of  the  following  modifications  introduced  by  Mr. 
bowman.*  The  iris  is  brought  outside  the  chamber  as  above 
described,  and  divided  with  small  scissors,  on  one  side  of  the 
forceps,  from  the  pupillary  to  the  ciliary  border,  the  forceps 
pulling  it  gently  at  the  same  time,  so  as  to  ensure  complete 
division  of  the  iris.  The  end  of  the  iris  held  by  the  forceps  is 
then  torn  from  the  ciliary  attachment  as  far  as  the  angle  of  the 
incision,  and  even  dragged  upon  a little,  so  as  to  detach  it 
beyond  the  angle,  and  divided  with  the  scissors  quite  close  to 
the  angle.  The  cut  end  of  the  iris  retreats  within  the  chamber ; 
the  opposite  side  of  the  prolapsed  part  is  then  seized  and  dealt 
with  in  the  same  manner.  But  however  the  iris  is  excised, 
great  care  must  be  taken  that  none  of  it  is  left  between  the 
lips  of  the  wound,  lest  the  healing  process  be  imperfect,  and 
subsequent  irritation  occur  in  the  eye. 

This  proceeding  is  shown  in  Fig.  43  ; a , the  prolapse,  divided 
into  two  portions  at  b.  The  lower  portion  is  to  be  drawn,  in  the 
direction  of  c , to  the  lower  angle  of  the  incision,  and  snipped  off. 


* British  Medical  Journal , 1862,  vol.  ii.  p.  382. 
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The  upper  portion  is  then  to  be  drawn  in  the  direction  of  d , and 
also  divided. 

Instead  of  dividing  it  into  two  portions,  the  prolapse  may  be  A second 
drawn  to  one  angle  of  the  incision,  and  partly  divided  close  up 
to  the  angle  ; the  other  portion,  being  then  gently  torn  from  its 
ciliary  insertion  (slight  snips  with  the  scissors  aiding  in  the 
division),  and  drawn  to  the  opposite  angle,  is  there  to  be  com- 
pletely cut  off.  This  is  illustrated  in  Fig.  44  ; a , the  prolapse 

Fig.  43.  Fig.  44. 


drawn  down  to  the  lower  angle  a'  of  the  incision,  where  the 
inferior  portion  is  to  be  divided,  and  the  other  drawn  up  in  the 
direction  of  b,  to  the  upper  angle  of  the  incision. 

The  latter  proceeding  is  perhaps  to  be  preferred  if  there  is 
much  bleeding,  for  then  it  is  not  always  easy  to  find  the  uncut 
portion,  more  particularly  if  it  has  slipped  back  between  the 
lips  of  the  wound.  Either 

I method  will  yield  an  excel- 
lent artificial  pupil.  The  iris 
will  be  torn  away  quite  up 

ito  its  ciliary  attachment,  and 
the  pupil  will  consequently 
reach  quite  to  the  periphery 
I (Fig.  45)- 

If  there  is  any  hiemorrhage 
into  the  anterior  chamber  the 
fluid-blood  should  be  permitted  to  escape  before  coagulation. 
To  effect  this  object  a small  curette  should  be  inserted  between 
the  lips  of  the  wound,  slight  pressure  being  at  the,  same  time  made 
upon  the  eyeball  with  the  fixation  forceps,  so  as  to  facilitate  the 
escape  of  the  blood.  The  curette  should  not  be  inserted  into 
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the  anterior  chamber.  If  the  blood  does  not  flow  oft'  readily,  it 
should  not  be  forced  out,  but  be  permitted  to  remain,  for  it  will 
soon  be  absorbed,  particularly  if  a compressive  bandage  is 
applied.* 

The  excision  of  the  iris  having  been  completed,  the  stop- 
speculum  is  to  be  removed,  and  the  eye  kept  closed  with  a pad 
and  bandage.  If  the  patient  suffers  much  pain  subsequently  to 
the  operation,  a few  doses  of  morphia  may  be  administered,  but 
this  is  seldom  necessary. 

In  performing  the  operation  of  iridectomy,  the  chief  points  to 
attend  to  are, — 1st,  to  make  a free  opening  into  the  anterior 
chamber.  With  a wound  less  than  a quarter  of  an  inch  long 
it  is  almost  impossible  to  complete  the  operation  satisfactorily. 
A larger  opening  in  the  sclerotic  can  do  no  possible  harm  ; the 
wound  will  close  in  twenty-four  hours;  there  is  no  fear  of  prolapse 
of  the  iris  ; and  the  more  frequently  I operate,  the  more  con- 
vinced I am  that  a free  opening  is  most  essential  to  the  success 
of  iridectomy. 

2nd.  Be  careful  to  keep  the  point  of  the  knife  mid  way  between 
the  iris  and  cornea.  By  attending  to  this  rule,  both  the  lens 
and  cornea  will  escape  injury. 

3rd.  It  is  necessary  that  the  ciliary  attachment  of  the  iris 
should,  if  practicable,  be  divided.  The  edges  of  the  wound 
must  be  carefully  freed  from  any  portion  of  the  iris  ; if  tags  of 
it  are  left  between  them,  a troublesome  fistula  of  the  sclerotic 
may  form,  or  continued  irritation  of  the  iris  and  sympathetic 
irritation  in  the  other  eye  established.  Dr.  Johnson  lately 
showed  me  a beautiful  specimen  illustrating  this  point.  After 
an  iridectomy  the  eye  became  glaucomatous,  and  being  a source 
of  irritation  was  removed.  A section  through  the  line  of  in- 
cision showed  that  a tag  of  iris  had  become  engaged  in  the 
cicatrix  of  the  wound  made  at  the  time  of  the  operation ; 
this  tag  by  traction  on  the  attachments  of  the  iris  had  oblite- 
rated the  canal  of  Schlemm,  and  probably  induced  glaucoma. 

4th.  Do  not  be  over-anxious  to  remove  the  blood  from  the 


* J.  Soelberg  Wells  “On  Glaucoma  and  its  Cure  by  Iridectomy,” 
p.  79.  London,  1864. 
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anterior  chamber  after  the  operation  with  a scoop ; it  is 
speedily  absorbed,  and  in  the  meantime  can  do  no  great  harm. 

With  regard  to  the  position  of  the  opening  to  be  made  in  the 
iris,  other  circumstances  being  favourable,  the  superior  section 
of  the  iris  should  be  removed,  as  the  upper  lid  covers  the  part  An  upper 
to  a considerable  extent,  and  in  this  way  lessens  the  blurring  preferable, 
caused  by  the  excessive  amount  of  light  which  would  otherwise 
reach  the  retina.  In  instances  of  ulceration  or  opacity  of  the 
cornea,  the  position  of  the  iridectomy  must  be  adapted  to  the 
circumstances  of  the  case. 

The  knife  employed  in  making  the  opening  through  the  upper  jnstru. 
and  inner  part  of  the  sclerotic  should  have  the  blade  bent  at  an  ments- 
obtuse  angle  with  the  shaft ; an  instrument  of  this  kind  facili- 
tates the  operation.  But  in  making  the  lower  and  outer  section 
I prefer  such  a knife  as  one  ordinarily  uses  in  cases  of  linear 
extraction. 

The  after-treatment  consists  in  keeping  a pad  and  bandage  After- 
over  the  eye,  and  the  patient  should  be  confined  to  his  bed  for  a treatment- 
few  days.  The  wound  in  the  sclerotic  heals  in  three  or  four 
days.  Nevertheless,  it  frequently  happens,  that  a few  days  after 
the  operation  of  iridectomy  the  tension  of  the  eyeball  increases, 
and  continues  in  this  condition  for  some  time,  when  the  intra- 
ocular pressure  diminishes,  but  the  full  advantages  of  the  opera- 
tion are  not  perfected,  until  it  may  be  six  weeks,  or  even  two 
months’  time  after  it  has  been  performed. 

Iridectomy  is  especially  called  for  in  glaucoma,  acute  serous  when 
choroiditis,  irido-choroiditis,  rapidly  advancing  or  intractable  called  for* 
ulcers  of  the  cornea,  in  occlusion  of  the  pupil,  and  in  combina- 
tion with  other  operative  means  for  the  removal  of  the  lens. 


Circumstances  requiring  an  Artificial  Pupil. — The  Artificial 

• Pupil 

end  we  have  m view  is  to  make  an  opening  for  rays  of  light  to  when  re- 
reach  the  retina  when  they  are  otherwise  prevented  doing  so  by  QUIRfc-D' 
a central  opacity  of  the  cornea,  a closed  pupil,  or  other  obstruc- 
tion. 


The  conditions  necessary,  therefore,  for  the  successful  per-  Conditions 
formance  of  this  operation,  are — First,  that  a portion  of  the  fo^success- 
cornea  be  transparent,  and  its  curvature  not  greatly  altered, 
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otherwise  the  refraction  of  the  rays  of  light  which  reach  the 
retina  may  be  so  much  deranged  as  to  lead  to  serious  impair- 
ment of  vision.  Secondly,  if  the  iris  is  completely  adherent  to 
the  lens  or  cornea,  we  can  hardly  expect  to  form  an  artificial 
pupil.  Lastly,  the  lens  and  internal  membranes  of  the  eye 
must  be  tolerably  healthy,  otherwise  making  an  opening  in  the 
iris  will  scarcely  improve  the  patient’s  sight. 

We  may  generally  form  a tolerably  accurate  judgment  as  to 
the  state  of  the  retina  under  these  circumstances  by  holding  a 
bright  lamp  in  front  of  the  affected  eye.  The  degree  in  which 
the  patient  is  conscious  of  the  illumination  will  be  our  guide  to 
the  amount  of  retinal  sensibility  ; if  he  cannot  distinguish  the 
existence  of  the  flame  it  will  be  useless  operating. 

The  tension  of  the  eyeball  will  also  afford  us  valuable  infor- 
mation as  to  the  condition  of  the  deeper  structures.  In  many 
instances  the  globe  will  be  found  soft  and  hopelessly  atrophied  ; 
in  other  cases  its  tension  may  be  increased  from  intra-ocular 
pressure  : in  either  case,  our  chance  of  success  by  means  of  an 
artificial  pupil  will  be  lessened. 

1.  In  cases  of  central  opacity  of  the  cornea,  whether  compli- 
cated with  staphyloma  or  not,  but  obstructing  the  passage  of 
light  to  the  retina,  it  is  well  in  the  first  place  to  apply  atropine 
to  the  eye,  and  thus  discover  to  what  extent  the  pupil  is  dilatable. 
If  the  pupil  expands  freely,  it  will  be  advisable  to  make  an 
artificial  pupil  downwards  and  inwards.  Should  the  cornea  be 
opaque  in  this  position,  we  must  make  the  artificial  pupil  down- 
wards and  outwards  ; and  failing  this,  behind  the  most  healthy 
part  of  the  cornea. 

But  if,  in  central  opacity  of  the  cornea,  we  find  the  pupil  will 
not  dilate,  the  iris  being  firmly  tied  dowm  to  the  capsule  of  the 
lens  or  to  the  cornea,  it  will  be  necessary  to  employ  the  forceps 
in  order  to  withdraw  a fold  of  iris  from  the  eye,  which  must, 
must  then  be  snipped  off  by  an  assistant. 

With  regard  to  the  dimensions  of  an  artificial  pupil,  this  will 
depend  much  on  the  condition  of  the  cornea  ; but  as  a general 
rule,  we  may  endeavour  to  imitate  Nature  in  this  respect,  making 
our  opening  through  the  iris  about  the  size  of  the  healthy  semi- 
dilated  pupil. 
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2.  It  may,  however,  be  necessary  to  make  an  artificial  opening 
through  the  iris  under  other  circumstances  than  those  of  opacity 
of  the  cornea  ; as,  for  instance,  after  injuries  or  wounds  of  the 
cornea,  where  a prolapse  of  the  iris  has  taken  place  into  the 
wound  and  the  pupil  has  been  drawn  into  the  cicatrix.  Such  an 
accident  sometimes  occurs  after  extraction  of  the  lens.  In  cases 
of  this  kind,  it  will  be  well  to  use  the  forceps,  excising  a fold  of 
the  iris  as  nearly  as  possible  in  the  axis  of  vision.  To  prevent 
any  dragging  on  the  iris  during  the  operation,  the  opening  in 
the  cornea  must  be  made  well  forward,  in  fact,  as  near  as 
possible  to  the  position  of  the  artificial  pupil,  without  being 
actually  in  front  of  it. 

3.  Again,  in  cases  where  the  pupil  has  been  closed  by  neo- 
plastic growths,  the  result  of  iritis,  it  may  be  necessary  to  open 
a passage  for  the  rays  of  light  to  the  retina  by  means  of  an 
iridectomy,  which  may  also  prevent  the  occurrence  of  glauco- 
matous changes  in  the  eye.* 

4.  Lastly,  an  artificial  pupil  maybe  necessary  in  certain  forms 
of  zonular  cataract,  characterized  by  central  opacity  of  the  lens, 
its  margin  being  transparent.  A cataract  of  this  kind  has  often 
but  little  tendency  to  extend,  and  therefore  it  may  be  unneces- 
sary to  remove  the  lens  ; but  the  pupil  may  be  advantageously 
displaced  towards  the  transparent  margin  of  the  lens. 

We  are  often  consulted  by  patients  having  one  sound  eye, 
and  the  other  damaged  in  such  a way  as  to  render  an  artificial 
pupil  necessary  for  the  perfection  of  vision  ; and  the  question 
arises  as  to  how  far  it  is  advisable  to  operate  on  the  diseased 
eye,  when  the  patient  sees  perfectly  well  with  the  other  one. 

As  a rule,  it  is  well  to  operate  on  the  diseased  eye,  for  in  the 
first  place  we  may  by  this  means  restore  binocular  vision,  and 
can  certainly  enlarge  the  field  of  view  by  bringing  both  eyes  into 
play.  It  will  be  necessary,  before  operating  in  cases  of  this 
kind,  to  ascertain  the  amount  of  vision  the  patient  possesses 
with  the  diseased  eye  ; it  is  useless  interfering  if  it  has  no 
perception  of  light. 
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* Ophthalmic  Hospital  Reports , vol.  i.  p.  207. 
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Cyclitis. 

From  the  similarity  which  exists  between  the  structures 
of  the  iris  and  the  ciliary  body,  and  their  direct  connection 
with  one  another,  it  is  evident  that  inflammation  of  the  iris 
is  likely  to  spread  backwards  to  the  ciliary  body,  or  it  may 
commence  in  the  latter  structure  and  extend  to  the  iris.  When 
cyclitis  has  been  in  existence  for  some  time  it  is  difficult  to 
ascertain  whether  it  began  in  the  iris  or  the  ciliary  body. 

Plastic  Cyclitis. — This  is  the  most  common  form  of  cyclitis, 
and,  as  a rule,  the  iris  or  other  structures  of  the  eyeball  are  also 
involved  in  the  inflammatory  process.  In  the  early  stages  of 
plastic  cyclitis  we  find  that,  as  in  similar  affection  of  the  iris, 
the  bloodvessels  are  hyperaemic  and  the  surrounding  tissue 
infiltrated  with  cell-elements  from  which  neo-plastic  formations 
grow.  In  some  cases,  the  leucocytes  and  other  cells  resulting 
from  the  engorged  state  of  the  vessels  pass  forwards,  not  only 
to  the  iris,  but  fill  the  posterior  chamber,  and  unless  speedily 
absorbed,  extensive  synechias  form,  leading  to  the  obliteration 
of  the  posterior  chamber.  Further  than  this,  the  exudation,  or 
new  cell-formation,  the  result  of  cyclitis,  may  extend  over  the 
posterior  surface  of  the  lens,  and  in  fact  traverse  the  whole 
of  the  eyeball.  In  cases  of  this  kind  the  retina  frequently 
becomes  affected,  sending  out  tubular  excrescences  from  its 
uveal  layer  into  the  cyclitic  membrane  ; these  processes  have 
been  mistaken  for  bloodvessels.  At  a subsequent  stage  of  the 
disease,  lime,  and  even  osseous  tissue,  is  sometimes  found  in  the 
new  growth.  But  prior  to  such  changes  the  neoplastic  tissues 
will,  as  they  become  organized,  contract,  and  in  doing  so  they 
obliterate  the  vessels  of  the  ciliary  body,  and  lead  to  cataract 
from  imperfect  nutrition  of  the  lens.  From  the  same  cause, 
detachment  of  the  ciliary  body,  the  choroid  or  retina  may  occur, 
and  too  frequently  the  eye  becomes  atrophied. 

Symptoms. — In  cases  of  plastic  cyclitis  there  is  congestion  of 
both  the  deep  and  superficial  vessels  surrounding  the  cornea. 
The  patient  often  suffers  from  acute  pain  in  the  eye  and  tender- 
ness on  pressure  over  the  region  of  the  ciliary  body ; the 
vitreous  is  quickly  and  extensively  involved.  The  iris  is  dis- 
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coloured,  and  pressed  forwards  towards  the  cornea,  so  that  the 
anterior  chamber  becomes  narrow  from  before  backwards  ; and  Pain  on 
as  I mentioned  when  speaking  of  iritis,  these  growths  on  the  prcbsure' 
iris  are  apt  to  degenerate  into  pus  : so,  in  the  form  of  cyclitis 
now  under  consideration,  an  hypopion  is  from  time  to  time  Hypopion. 
noticed  in  the  patient’s  eye,  caused  by  the  degeneration  of  the 
exudation  derived  from  the  ciliary  body.  Lastly,  the  iris  in 
instances  of  this  disease  is  frequently  closely  bound  down  to  the  Closed 
capsule  of  the  lens  by  means  of  the  organized  materials.  As  a pupi1' 
result  of  the  diseased  action  going  on  in  the  ciliary  body  and 
choroid,  not  only  is  the  episcleral  zone  of  vessels  engorged,  but 
numerous  large  and  tortuous  bloodvessels  may  be  seen  on  the  iris 
surface  of  the  iris.  The  patient’s  sight  is  greatly  impaired,  and  vaSLU,ar* 
unless  the  disease  be  checked  is  gradually  lost. 

Causes. — Excluding  cases  of  “ sympathetic  cyclitis,”  the  most  Causes. 
frequent  cause  of  plastic  cyclitis  is  syphilis  ; but  the  disease  may 
arise  from  an  injury  to  the  eye,  such  as  an  incised  wound  over 
the  ciliary  region,  the  lodgment  of  a foreign  body  in  the  eye,  or 
the  forcible  removal  of  a piece  of  opaque  lens  capsule,  if  during  the 
operation  the  ciliary  processes  are  dragged  upon  by  the  surgeon. 

Serous  Cyclitis. — This  condition  is  hardly  ever  found  with-  Patnoxcgy 
out  co-existing  serous  iritis.  It  is  characterized  by  the  effusion  of  CycHtisUS 
serous  fluid  into  the  ciliary  body,  posterior  and  vitreous  chambers. 

In  some  cases  the  tissue  of  the  ciliary  body  becomes  so 
distended  by  the  serous  effusion  as  to  present  the  appear- 
ance of  a trabecular  network.  Should  the  pupil  be  fixed  to  the 
lens,  the  serous  fluid  collects  behind  the  iris  and  bulges  it 
so  far  forwards  as  almost  to  touch  the  cornea.  At  the  same 
time  the  epithelial  cells  of  the  posterior  layers  of  the  cornea 
become  opaque  in  patches  (keratitis  punctata).  The  anterior 
part  of  the  vitreous  and  posterior  surfaces  of  the  lens  are  not  only 
impregnated  with  serous  effusion  from  the  ciliary  body,  but  are 
also  occupied  by  fibrine  containing  numerous  round  cells.  This 

I form  of  cyclitis  may  pass  away  without  leaving  any  traces 
of  its  effects  on  the  eye,  the  ciliary  region  however,  is  a dangerous 
locality  to  be  attacked  by  disease  of  this  kind. 

I. Symptoms . — Serous  cyclitis  commences  with  impairment  of  Symptoms. 
sight,  usually  in  one  eye.  The  patient  complains  of  a cloud  or 
film  over  the  visual  field  of  the  affected  eye,  which  increases  day 
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by  day.  He  has  considerable  pain  in  the  eye,  and  tenderness 
on  pressure  over  the  ciliary  region  ; the  amount  of  pain,  how- 
ever, varies  much  in  different  cases.  On  examining  the  eye  we 
notice  subconjunctival  injection,  often  limited  to  isolated  seg- 
ments of  the  scleral  zone.  The  aqueous  humour  is  turbid,  and 
in  some  instances  flakes  of  opaque  matter  may  be  detected  float- 
ing in  it.  The  posterior  layer  of  the  cornea  is  hazy  and  dotted 
(keratitis  punctata).  As  the  disease  advances  the  iris  is  dis- 
coloured, the  pupil  sluggish,  and  tied  down  by  adhesions  of 
greater  or  less  extent  to  the  capsule  of  the  lens  ; in  some  cases 
the  pupil  is  entirely  closed  by  neoplastic  formations  passing 
between  it  and  the  capsule.  A few  distended  vessels  may  be 
seen  coursing  over  the  iris,  and  these  are  apt  to  give  way  and 
cause  haemorrhage  into  the  aqueous  chamber. 

If  the  dioptric  media  of  the  eye  are  sufficiently  transparent  to 
allow  of  our  examining  its  deeper  structures,  the  vitreous  will  be 
found  hazy,  with  flocculent  bodies  moving  about  in  it.  The 
tension  of  the  eyeball  is  increased. 

If  the  disease  advances,  the  subconjunctival  injection  is 
augmented,  and  so  also  is  the  tension  of  the  eyeball ; at  the  same 
time  the  patient’s  vision  becomes  more  impaired.  The  synechiae 
increase,  and  the  fibrous  structure  of  the  iris  is  more  and  more 
disorganized,  it  becomes  relaxed,  and  finally  the  “iris  projects 
into  the  aqueous  chamber  irregularly,  attaining  a spongy  appear- 
ance.” This  bulging  forward  of  the  iris  is  very  marked,  and  is 
due  to  the  collection  of  serous  fluid  behind  it  forcing  forward 
those  attenuated  portions  of  the  iris  which  are  not  tied  down  to 
the  capsule  of  the  lens.  In  the  meantime  the  neoplastic 
growths  about  the  pupil  have  been  increasing,  becoming  organ- 
ized and  contracting,  so  that  the  pupil  may  be  closed  by  a false 
membrane  ; [it  assumes  an  irregular  shape,  appearing  as  an 
opaque  patch  or  spot  in  the  centre  of  the  bulging  iris.  When 
the  disease  has  advanced  thus  far  the  tension  of  the  globe  may 
become  lessened.  The  iris  undergoes  degeneration,  and  the 
patient’s  sight  is  in  fact  almost  lost,  the  globe  rapidly  under- 
going atrophy.  But  in  more  favourable  cases,  after  running  a 
protracted  course  the  eye  gradually  improves  and  the  sight 
becomes  fairly  good. 
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Purulent  Cyclitis  is  most  commonly  observed  after  in-  Pathology 

. . . c , of  Purulent 

juries  to  the  ciliary  region.  It  consists  m suppuration  ot  the  Cyclitis. 
ciliary  body,  and  unless  speedily  relieved,  ends  in  abscess  of 
the  globe  of  the  eye.  Purulent  cyclitis  may  result  from  the 
degeneration  of  the  cell  formations  produced  in  cases  of  plastic 
cyclitis.  Under  these  circumstances,  as  I have  before  remarked, 
an  hypopion  forms  in  the  anterior  chamber.  But  from  whatever 
cause  the  suppurative  inflammation  of  the  ciliary  body  starts,  in 
consequence  of  its  relation  to  the  deeper  tissues  of  the  eye,  the 
retina,  lens,  and  vitreous  seldom  escape  without  irreparable 
mischief. 

Symptoms. — The  symptoms  of  purulent  cyclitis  are  those  of  Symptoms. 
the  plastic  form  of  the  disease  intensified  ; the  pain  is  often 
very  great,  the  sclerotic  zone  of  vessels  and  also  those  of  the 
conjunctiva  are  much  congested.  The  patient’s  sight  is  rapidly 
lost,  the  iris  is  cloudy,  the  lens  and  vitreous  hazy.  Pus  is  not 
unfrequently  seen  in  the  anterior  chamber,  the  eyeball  shrinks, 
and  the  patient’s  sight  is  totally  destroyed. 

Prognosis. — As  in  iritis,  so  in  cyclitis,  the  prognosis  will  be  Prognosis. 
more  favourable  in  the  serous  than  in  the  plastic  form  of  disease. 

But  whatever  the  form  of  the  cyclitis,  the  first  point  we  should 
consider  in  forming  a prognosis  is  as  to  the  state  of  the  patient’s 
vision.  We  should  notice  if  he  can  see  large  objects— if  he  can  From  the 
count  fingers  held  up  before  the  diseased  eye  ; if  not,  whether  he  sight nt  °f 
can  discern  the  flame  of  a candle  in  a dark  room.  Under  the 
latter  circumstances,  we  can  give  the  patient  but  slight  hope,  for  in 
all  probability  extensive  lesions  of  the  choroid  and  retina  exist  in 
addition  to  the  cyclitis  ; but  if  he  can  count  fingers  or  other 
large  objects  held  before  his  eyes,  and  the  disease  is  of  the  serous 
variety,  we  may  reasonably  hold  out  to  our  patient  hopes  of  im- 
provement, especially  if  the  pupil  dilates  under  the  use  of 
atropine.  We  shall  also  be  guided  in  our  prognosis  by  the 
tension  of  the  globe  ; if  the  eyeball  is  soft  we  can  hardly  expect 
any  amendment  to  occur,  although  if  its  tension  is  only  slightly 
diminished  it  may  possibly  regain  its  normal  condition. 

Treatment. — The  treatment  of  cyclitis  will  evidently  depend  on  Treatment. 
its  cause  ; if,  as  is  not  unfrequently  the  case,  the  disease  depends 
upon  sympathetic  irritation  propagated  from  the  other  eye,  the 
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sooner  the  latter  is  excised  the  better.  And  so  with  foreign 
bodies  or  injuries  to  the  ciliary  region — in  each  case  the  cyclitis 
is  the  result  of  causes  which  require  special  treatment.  We 
may  attempt  to  relieve  the  pain  by  leeches  applied  to  the  temples, 
belladonna  fomentations,  and  so  on.  But  plastic  cyclitis,  and 
still  more  the  suppurative  form  of  the  disease,  seldom  yields  to 
treatment  of  this  kind,  and  if  allowed  to  run  its  course  is  ex- 
tremely apt  to  implicate  the  sound  eye.  So  that  an  iridectomy 
failing  to  relieve  the  symptoms,  we  must  insist  on  extirpation  of 
the  globe  of  the  injured  eye.  We  cannot  hope  to  save  the 
diseased  eye,  and  its  presence  may  very  probably  destroy  the 
sound  one. 

When  the  cyclitis  is  referable  to  syphilis,  we  may  in  the  early 
stages  of  the  disease,  by  means  of  atropine,  expect  to  keep  the 
iris  away  from  the  lens,  and  so  prevent  the  formation  of 
synechias ; at  the  same  time  iodide  of  mercury  should  be 
administered. 

The  serous  form  of  cyclitis,  like  that  of  iritis,  is  most  frequently 
met  with  in  females  suffering  from  vaginal  or  uterine  troubles  ; 
and  to  effectually  treat  the  cyclitis  we  must  combat,  if  possible, 
the  disorder  which  is  the  cause  of  general  ill-health  ; local 
treatment,  so  far  as  the  eye  is  concerned,  will  otherwise  fail  to 
cure  a case  of  cyclitis  depending  on  these  causes. 

In  both  plastic  and  serous  cyclitis  I have  spoken  of  the 
liability  that  exists  for  synechia  to  form,  and  to  overcome  this 
state  of  things  we  must  resort  to  the  operation  of  iridectomy.  It 
is,  in  fact,  frequently  the  only  hope ; and  fortunately  in  some 
apparently  most  unfavourable  instances  of  this  dangerous  form 
of  disease  iridectomy  has  a good  effect. 

It  not  unfrequently  happens  that,  in  attempting  to  perform  an 
iridectomy  in  cases  of  cyclitis,  we  find  that  the  iris  is  so  firmly 
bound  down  to  the  capsule,  that  on  withdrawing  a fold  of  it  for 
excision,  it  breaks  away  from  its  attachments  to  the  capsule^ 
leaving  a narrow  ridge  of  the  iris  in  the  former  position  of  the 
pupil.  An  accident  of  this  kind  is  of  little  consequence,  but  if 
inflammatory  symptoms  going  on  in  the  eye  prior  to  the  opera- 
tion do  not  quickly  subside,  we  may  with  advantage  perform  a 
second  iridectomy  from  the  other  side  of  the  eye,  so  that  the 
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opposite  halves  of  the  iris  are  cut  off  from  one  another.  It 
is  advisable  under  these  circumstances,  if  possible,  to  cut  away 
a portion  of  the  upper  and  lower  sections  of  the  iris,  so  that 
the  opening  through  it  may  be  partly  covered  by  the  upper  eye- 
lid. Nor  does  it  always  follow  that  the  excision  of  a second 
portion  of  the  iris  is  sufficient  for  our  purpose.  In  bad  cases 
of  cyclitis  we  have  Mr.  Bowman’s  authority  for  excising  a 
third  section  of  the  iris.*  One  reason  for  this  is,  that  it  is  and  a third, 
not  improbable  that  the  space  from  which  we  have  excised 
a piece  of  the  iris  on  the  first  and  second  occasions  may 
have  been,  or  may  subsequently  become,  filled  in  by  uveal 
growths,  preventing  light  from  reaching  the  retina  ; nevertheless, 
these  primary  operations  will  have  reduced  the  hyperaction 
going  on  in  the  part,  so  that  subsequently  to  our  third  iridec- 
tomy the  space  occupied  by  the  opening  through  the  iris  may 
remain  clear ; and  thus  the  last  operation  is  by  far  the  most 
satisfactory,  particularly  in  cases  of  serous  cyclitis.  In  the  Manage- 
plastic  form  of  disease  we  cannot  but  fear,  under  any  circum-  neoplasms, 
stances,  that  neoplasms  will  materially  interfere  with  our 
best  endeavours,  and  will  occupy  the  space  partially  cleared 
by  removal  of  a portion  of  the  iris.  In  cases  of  this  descrip- 
tion we  must  not  only  remove  a piece  of  the  iris  but  in 
addition  the  neoplastic  growth  behind  it.  The  straight  iridec- 
tomy forceps  are  best  adapted  for  removing  such  an  iris  ; 
with  this  instrument  portions  of  false  membrane  adhering  to 
the  posterior  surface  of  the  iris  may  be  taken  away,  but  their 
removal  often  endangers  the  lens;  for  this  reason,  and  also 
because  the  lens  pressing  on  the  iris  may  add  to  the  risk  to 
which  such  an  eye  is  exposed,  Von  Graefe  advises  the  removal 
of  the  lens  in  addition  to  an  iridectomy,  by  means  of  the 
following  operation  : — 

He  makes  the  flap,  if  the  condition  of  the  cornea  permits  it?  Graefe’s 
downwards,  avoiding,  if  possible,  wounding  the  iris  ; but  if  the  CpL  1 *° 
latter  is  greatly  bulged  forward,  he  passes  the  knife  boldly 
through  it,  and  in  the  latter  case  the  capsule  is  already  suffi- 
ciently divided  to  permit  the  ready  egress  of  the  lens.  If  this  is 


* Ophthalmic  Hospital  Reports , vol.  iii.  p.  230. 
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not  the  case,  or  the  iris  has  remained  untouched,  he  introduces 
a pair  of  straight  forceps  or  a hook,  and  removes  or  tears  as 
much  of  the  iris  and  membrane  as  is  necessary  to  permit  the 
exit  of  the  lens.  After  the  operation  a compress  is  to  be  applied, 
firm  at  first,  and  afterwards  somewhat  looser.  There  is  generally 
only  very  slight  reaction,  so  that  it  is  only  necessary  for  the 
patient  to  remain  in  bed  for  a day  or  two,  and  from  five  to 
seven  days  in  a darkened  room. 

In  some  of  these  cases  the  condition  of  the  iris  begins  to  im- 
prove after  the  lens  has  been  removed.  The  anterior  chamber 
becomes  wider,  and  some  patients  have  a little  better  percep- 
tion of  light.  In  many  cases  the  ciliary  neurosis  is  also  much 
diminished.  For  bleeding  into  the  anterior  chamber  a soft 
compress  is  best ; sometimes  the  absorption  of  the  blood  may 
take  as  long  as  two  to  three  weeks. 

A month  or  six  weeks  after  the  extraction  of  the  lens  an  iridec- 
tomy is  to  be  performed.  Von  Graefe  makes  a large  linear  inci- 
sion, and  passes  a sharply-pointed  hook  perpendicularly  through 
the  tract  of  the  membranes.  If  on  traction  of  the  hook  a clear 
black  pupil  of  middling  size  becomes  apparent,  and  the  vitreous 
humour  penetrates  into  the  anterior  chamber,  he  considers  the 
dilaceration  as  sufficient.  If  this  is  not  the  case,  a blunt  hook 
or  a straight  pair  of  forceps  should  be  introduced  and  the 
opening  enlarged.  The  same  will  be  necessary  if  a secondary 
cataract  appears  in  the  newly-made  pupil.  After  this  operation, 
according  to  the  late  Prof.  Von  Graefe,  the  cornea  becomes 
plumper,  and  may  re-acquire  a good  amount  of  curvature, 
but  I cannot  say  my  experience  coincides  with  his  in  this 
respect. 

SYMPATHETIC  CYCLITIS. 

Sympathetic  Cyclitis,  or  Irido-choroiditis,  is  the  result  of 
morbid  action  excited  by  a wound  or  disease  of  one  eye  which 
is  propagated  to  the  sound  eye,  exciting  in  it  a form  of  plastic 
cyclitis.  The  pathological  changes  met  with  in  the  early  stages 
of  sympathetic  cyclitis  are  similar  to  those  already  described 
as  characteristic  of  plastic  cyclitis.  But  the  more  carefully 
I have  studied  these  cases  the  more  convinced  I am  that  in 
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many  instances,  if  the  second  eye  is  examined  soon  after  it  has 
become  affected,  evidence  of  optic  neuritis  will  be  found.  I Neuritis 
may  here  observe  that  the  early  stages  of  neuro-retinitis  can  only 
be  recognized  by  means  of  the  direct  method  of  examination 
with  the  ophthalmoscope.  Not  a few  cases  of  so-called  sympa- 
thetic cyclitis,  therefore,  might  more  correctly  be  described  as 
secondary  neuro-  retinitis  ; the  optic  nerve  of  the  sound  eye 
being  implicated  before  there  is  evidence  to  show  the  ciliary 
body  has  been  affected.  Specimens  exist  demonstrating  a con- 
dition of  plastic  neuritis  in  the  optic  nerve  of  a wounded  eye, 
and  also  of  the  second  eye  ; demonstrating  the  fact  that  the 
inflammatory  action  in  the  wounded  eye  had  extended  to  its 
optic  nerve,  and  in  all  probability  by  continuity  of  structure  had 
implicated  the  optic  nerve  and  papilla  of  the  second  eye.  I 
shall  return  to  this  subject  when  speaking  of  papillitis.  But 
admitting  that  neuro-retinitis  may  be  excited  in  the  second  eye 
by  continuity  of  structure,  as  described  above, 'it  remains  equally 
true  that,  if  the  ciliary  body  has  been  wounded  or  otherwise 
irritated,  that  plastic  cyclitis  not  unfrequently  appears  in  the 
other  eye  without  evidence  of  inflammation  of  the  optic  nerve 
in  either  eye.  Moreover,  in  many  cases  of  sympathetic  cyclitis 
the  evidence  is  in  favour  of  the  secondary  cyclitis  being  the 
result  of  irritation  of  the  ciliary  nerves  of  the  eye  primarily 
damaged.  This  irritation  may  have  been  excited  by  a wound, 
operative  or  otherwise,  involving  the  ciliary  body.  Perhaps  the 
most  destructive  forms  of  injury  that  can  occur  are  those  in 
which  the  sclerotic  is  cut  through,  and  the  ciliary  body  becomes 
entangled  in  the  cicatrix  of  the  wound.  In  the  same  way,  an 
anterior  staphyloma  may  excite  sympathetic  irritation  in  the 
second  eye.  But  it  is  well  to  bear  in  mind  the  fact  that  sympa- 
thetic disease  may  follow  any  form  of  spontaneous  or  acute 
inflammation,  leading  to  the  formation  of  neoplastic  growth  in 
the  ciliary  body ; these,  as  they  contract,  exercise  traction  on 
the  ciliary  nerves,  and  so  are  very  apt  to  excite  sympathetic 
disease  in  the  other  eye. 

Symptoms. — In  the  early  stages  of  sympathetic  cyclitis  it  Symptoms. 
frequently  happens  that  the  patient  simply  complains  of  dimness 
of  vision  as  the  first  symptom  of  the  disease  in  the  otherwise 
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unaffected  eye ; objects  appear  as  if  seen  through  a cloud, 
especially  in  a dull  light  ; so  marked  a feature  is  this  of  the 
complaint  that  it  is  sometimes  mistaken  for  night  blindness.  As 
the  disease  advances  the  patient  complains  of  opaque  bodies 
floating  about  before  his  eyes.  These  symptoms  depend  on 
haziness  and  subsequent  fluidity  of  the  vitreous  humour.  There 
may  be  little  or  no  pain  in  the  eye,  and  the  sclerotic  zone  of 
congested  vessels  may  be  wanting.  The  pupil  responds  but 
slowly,  if  at  all,  to  the  stimulus  of  light,  and  frequently  takes  a 
considerable  time  to  act,  on  the  instillation  of  strong  mydriatics. 

In  other  cases  the  primarily  diseased  eye  is  perhaps  tender 
on  pressure,  and  neuralgia  of  the  brow  and  temple  is  now  and 
then  experienced.  Under  these  circumstances,  it  may  be  with- 
out the  patient  suffering  any  pain  in  it,  we  notice  a slight  amount 
of  subconjunctival  injection  in  the  hitherto  sound  eye,  and  on 
close  examination  we  find  the  iris  is  discoloured,  and  its  fibrous 
structure  indistinct  ; it  does  not  respond  sharply  to  the  stimulus 
of  light,  and  the  anterior  chamber  is  perhaps  diminished  in 
depth.  Evidence  of  neuro-retinitis  may  often  be  detected  by 
the  direct  method  of  ophthalmoscopic  examination.  Besides 
these  symptoms,  the  patient  begins  to  complain  of  pain  in  the 
eye,  especially  if  pressure  is  made  over  the  ciliary  region,  photo- 
phobia, lachrymation,  and  supra-orbital  neuralgia.  After  a short 
time  the  pupil  ceases  to  respond  to  light ; and  on  atropine  being 
dropped  into  the  eye,  wre  find  posterior  synechia  has  already 
formed,  and  this,  rapidly  increasing,  glues  the  iris  down  to  the 
capsule  of  the  lens,  the  pupil  being  frequently  closed  by  neo- 
plastic growths,  which  may  assume  a yellowish  colour.  Corre- 
sponding changes  occur  in  the  stroma  of  the  iris  and  choroid  ; 
their  fibrous  structure  becomes  atrophied  and  destroyed.  The 
lens  and  vitreous  participate  in  these  degenerative  changes,  and 
the  eye  in  too  many  cases  is  destroyed. 

There  is  another  class  of  cases,  which  may  be  distinguished 
from  sympathetic  inflammation,  and  are  in  truth  instances  of 
sympathetic  irritation ; they  are  of  a less  severe  nature  than  either 
of  those  described.  In  these  cases,  from  injury  or  disease,  a 
patient  loses  one  eye  totally  or  in  part.  It  may  be  that  he 
suffers  no  pain  or  irritation  in  the  damaged  eye  ; but  from  time- 
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to  time,  from  overwork,  or  overfeeding,  very  probably  the  two  Symptoms. 
combined,  with  excessive  smoking,  the  sound  eye  becomes  irri- 
table and  congested,  the  subconjunctival  zone  of  vessels  is  in- 
jected, there  is  intolerance  of  light,  and  an  aching  pain  over  the 
brow,  these  symptoms  being  augmented  by  using  the  eye.  The 
tension  of  the  eyeball  is  normal,  and  the  pupil  responds  to  the 
stimulus  of  light.  After  a few  days’  rest,  and  perhaps  a little 
judicious  starving,  the  eye  resumes  its  normal  appearance  and 
functions,  and  the  patient  continues  his  work  as  usual.  These  Less 
symptoms  may  continue  for  years  without  inducing  any  further 
ill  consequences  ; but  if  we  find  in  addition  to  these  troubles 
that  the  patient  has  tenderness  over  the  ciliary  region  of  the 
second  eye,  the  tension  of  the  globe  being  increased,  and  that  his 
vision  is  becoming  impaired— it  may  be  only  slightly  hazy — and 
the  accommodation  less  sharp  than  heretofore,  perhaps  the 
pupil  also  acting  sluggishly,  then  we  have  probably  no  longer 
to  deal  with  sympathetic  irritation,  but  with  sympathetic  cyclitis 
in  its  early  stages,  and  our  prognosis  even  then  will  be  a grave 
one  in  proportion  to  the  advance  made  in  these  symptoms 
before  the  patient  comes  under  our  observation.  There  can  be 
little  doubt  that  instances  of  this  form  of  disease  are  not  unfre- 
quently  due  to  neuro-retinitis.  And  under  these  circumstances 
we  can  understand  that  the  removal  of  the  primarily  diseased 
globe  will  not  stop  the  neuritis  already  established  in  the  second 
eye. 

The  Prognosis  of  sympathetic  cyclitis  is  always  unfavourable,  Prognosis. 
although  in  its  early  stages  the  removal  of  the  diseased  eye  may  favourable' 
possibly  save  the  sound  one ; but  when  once  structural  changes 
have  occurred  in  one  eye  consequent  on  irritation  going  on  in 
the  other  one,  we  can  have  but  little  reasonable  hope  of  saving 
the  second  eye.  As  a general  rule,  sympathetic  disease  spreads 
from  an  injured  or  diseased  eye  to  the  other  one  within  a period 
of  a few  weeks  or  months,  but  it  may  happen  that  years  pass 
over  before  this  dangerous  affection  is  called  into  activity  in  the 
second  eye,  or  that  it  becomes  so  far  advanced  as  to  attract 
attention,  and  it  is  then  very  probably  too  late  to  remove  the 
diseased  eye.  The  operation  of  excision  may  be  followed  by 
temporary  relief  under  these  circumstances,  but  cannot  be 
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depended  upon  for  the  arrest  of  the  abnormal  action  in  the 
second  eye. 

Treatment. — I have  in  the  above  remarks  so  repeatedly 
observed  that  the  disease  we  are  now  considering  has  its  point 
of  departure  in  a diseased  or  injured  eye,  that  we  can  readily 
understand  the  necessity  of  removing  a diseased  globe  under 
these  circumstances.  As  a rule,  therefore,  the  sight  of  one  eye 
having  been  destroyed  by  a wound  or  disease  involving  the 
ciliary  region,  it  is  a fatal  mistake  to  wait  until  symptoms  of 
hyperaction  occur  in  the  other  eye  ; we  should  at  once  re- 
commend the  excision  of  the  diseased  globe.  If  symptoms 
of  sympathetic  cyclitis  or  neuritis  have  been  established  in  the 
second  eye,  we  cannot  assure  the  patient  that  the  disease  will 
not  progress,  even  if  the  primarily  diseased  globe  is  excised. 
It  is  the  proper  treatment  to  adopt,  but  by  no  means  a specific 
against  further  mischief,  and  almost  useless  if  structural  changes 
and  tenderness  over  the  ciliary  region  or  optic  nerve  of  the 
sound  eye  have  commenced. 

The  treatment  of  the  eye  in  which  disease  has  been  esta- 
blished by  sympathetic  irritation  is  most  unsatisfactory.  We 
should  endeavour  to  keep  the  pupil  fully  dilated  with  atropine, 
and  the  eye  should  be  maintained  in  a state  of  perfect  rest,  the 
patient  remaining  in  a dark  room,  and  partaking  only  sparingly 
of  food.  By  a soothing  plan  of  treatment  we  may  hope  to  quiet 
down  the  inflammatory  attack  from  which  the  patient  may  be 
suffering,  at  any  rate  for  the  time  being ; but  recur  it  is  almost  cer- 
tain to  do,  and  each  attack  adds  to  the  damage  already  inflicted 
on  the  eye.  Nor  can  we  with  any  confidence  fall  back  upon  an 
iridectomy  in  instances  of  sympathetic  cyclitis  ; in  the  early 
stages  of  the  disease  it  may  perhaps  be  attempted,  but  I fear 
with  but  little  hope  of  relief ; in  the  latter  stages  the  iris  becomes 
so  rotten,  and  firmly  glued  down  to  the  capsule  of  the  lens,  that 
it  breaks  away  when  seized  by  the  iridectomy  forceps,  and  it  is 
useless  therefore  attempting  the  operation. 


CHAPTER  X. 

DISEASES  OF  THE  CHOROID. 

Changes  in  the  Hexagonal  Cells  and  Lamina  Vitrea — Choroidi- 
tis Disseminata — Acute  Serous  Choroiditis  {Glaucoma  Fulmi- 
nans) — Suppurative  Choroiditis — Extravasation  of  Blood  into 
the  Choroid — Tumours — Tubercle  and  Wounds  of  Choroid — 

Posterior  Staphyloma  {Sclero-Choroiditis  Posterior). 

The  hexagonal  cells  interposed  between  the  lamina  vitrea  and  Disease  of 
retina  (Fig.  7,  p.  18)  like  many  of  the  cells  of  the  choroid,  vitrea^ 
contain  pigment.  Under  certain  conditions  some  of  these  cells 
appear  to  part  with,  and  neighbouring  cells  to  appropriate,  this 
colouring  matter.  We  frequently  meet  with  examples  of  this 
kind  in  instances  of  choroiditis.  In  the  majority  of  cases  of 
inflammation  of  the  choroid  the  hexagonal  cells  of  the  lamina 
vitrea  multiply,  to  a greater  or  less  extent,  the  cells  forming  pro- 
cesses or  cylinders  which  pass  into  the  retina.  In  the  disease 
known  as  “ retinitis  pigmentosa”  the  growth  of  the  hexagonal 
cells  into  the  retina  is  very  remarkable,  and  forms  the  character- 
istic feature  of  this  affection. 

Among  dark-skinned  races,  such  as  the  natives  of  India,  the 
hexagonal  cells  are  so  full  of  black  pigment  that,  when  the  eye 
is  examined  with  the  ophthalmoscope,  the  fundus  appears  of  a 
slate  colour,  the  rays  of  light  being  unable  to  reach  the  choroid. 

I have  frequently,  however,  seen  cases  in  which  the  whole  of 
the  pigment  in  the  hexagonal  cells  appears  to  have  been  removed 
in  the  course  of  a short  time.  The  fundus  of  an  eye  which  has 
been  of  a uniform  slate  colour,  speedily  assumes  quite  a diffe- 
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rent  aspect,  being  covered  by  an  intricate  network  of  choroidal 
vessels.  But  I have  never  been  able  to  satisfy  myself  that 
hexagonal  cells  which  have  parted  with  their  pigment  ever 
regain  it. 

Colloid  Diseases  of  the  Lamina  Vitrea. — It  not  unfrequentlv 
happens  that,  on  examining  eyes  which  have  been  subject  to 
frequent  attacks  of  inflammation,  small  yellowish  prominences 
are  noticed  on  the  inner  surface  of  the  lamina  vitrea.  These 
minute  excrescences  resemble  those  seen  in  the  membranes  of 
the  brain,  and,  like  them,  they  frequently  undergo  calcification, 
so  that  they  effervesce  on  the  application  of  a strong  acid,  and 
when  cut,  the  edge  of  the  knife  grates  against  them.  These 
colloid  bodies  are  most  abundant  near  the  equatorial  region  of 
the  eye,  but  always  at  some  distance  from  the  papilla  ; they  are 
at  times  detached  from  the  lamina  vitrea,  and  become  imbedded 
in  the  retina.  In  cases  of  colloid  degeneration  of  the  lamina 
vitrea  the  fundus  of  the  eye  appears  to  be  sprinkled  over  with 
minute  dots,  either  with,  or  independently  of  evidence  of 
choroiditis. 

CHOROIDITIS. 

In  cases  of  choroiditis  the  abnormal  action,  which  is  frequently 
of  a sub-acute  nature,  commences  with  hyperaemia  of  the  vessels 
and  exudation  into  the  choroid.  The  diseased  action  is  gener- 
ally confined  to  a limited  area,  and  the  exudation  in  the  first 
instance  closely  resembles  that  seen  in  cases  of  iritis.  Greyish- 
yellow  nodules  of  exudation  appear  in  the  choroid ; these 
extend  and  becoming  organized,  are  converted  into  white 
patches  of  neoplastic  tissue,  surrounded  by  a border  of  black 
pigment.  As  the  abnormal  action  extends,  it  generally  involves 
the  lamina  vitrea,  which  may  be  perforated,  and  the  surrounding 
portion  of  the  retina  becomes  infiltrated  with  exudation  from 
the  choroid.  In  this  way  a choroido-retinitis  is  established, 
and  in  the  course  of  time  white  patches,  surrounded  to  a greater 
or  less  extent  by  black  pigment,  appear  in  the  retina. 

In  other  cases  the  exudation  is  confined  between  the  layers 
of  the  choroid  (p.  18),  and  the  lamina  vitrea  becomes  glued  down 
to  the  sclerotic,  the  intervening  choroid  is  entirely  destroyed, 
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and  white  patches  remain  to  indicate  the  site  of  the  previous  Pathology, 
exudations.  These  are  patches  of  choroidal  atrophy. 

The  choroid  is  frequently  found  to  be  occupied  by  extensive 
patches  of  neoplastic  growth,  and  yet  the  vitreous  and  lens 
continues  transparent,  unless  in  syphilitic  choroiditis.  But  even 
in  non-specific  cases  of  choroiditis,  after  a certain  time  the 
vitreous  is  apt  to  undergo  liquefaction,  and  under  these  circum- 
stances detachment  of  the  retina  is  common. 

Cases  of  choroiditis  have  been  classified  under  several  heads, 
but  for  all  practical  purposes  they  may  be  divided  into  non- 
specific and  specific  choroiditis  disseminata,  acute  serous,  and 
lastly,  suppurative  choroiditis. 

Choroiditis  Disseminata  ("non-specific). — When  we  de-  Choroid- 

. ...  itis  De- 

scribe a choroiditis  as  non-specific  we  simply  mean  that  it  is  seminata. 

impossible  to  discover  any  traces  of  either  acquired  or  inherited 
syphilis  in  connection  with  the  case.  A patient  suffering  from  this 
form  of  disease  applies  to  us  on  account  of  gradually  increasing 
dimness  of  vision.  The  conjunctiva  and  other  external  structures  Symptoms. 
may  appear  to  be  healthy,  and  the  patient  has  probably  suffered 
from  little  or  no  pain  in  the  eyes.  On  examining  the  eye  with  the 
ophthalmoscope  in  the  early  stages  of  the  disease  we  frequently  Ophthalmo- 
notice  a number  of  small  yellowish-white  spots  in  the  choroid,  appearances, 
near  the  macula  lutea.  Not  unfrequently  the  space  bordering 
some  of  the  choroidal  vessels  will  be  marked  by  a fine  grey  line. 

As  the  disease  advances,  white  patches  of  variable  size  and 
form,  surrounded  by  a border  of  black  pigment,  are  seen  scat- 
tered throughout  the  choroid  (Plate  III.,  Fig.  3).  That  these 
patches  are  situated  in  the  choroid  is  evident  from  the  fact  that 
the  retinal  vessels  pass  over  them.  In  other  cases,  if  the 
diseased  action  has  involved  the  retina  the  vessels  extend  up 
to  the  margin  of  the  patch,  but  not  into  or  over  it.  In  the 
majority  of  these  cases  the  optic  disc  is  of  a decided  red  colour, 
but  the  vitreous  and  lens  usually  remain  transparent  until  an 
advanced  stage  of  the  disease,  when  black  flakes,  forming 
floating  bodies,  may  be  seen  in  the  vitreous.  These  flakes  are 
best  detected  by  the  direct  method  of  examination,  whenever 
the  patient  moves  his  eye.  In  not  a few  cases  detachment  of  the 
retina  ultimately  occurs,  and  the  lens  becomes  opaque. 
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The  greater  number  of  cases  of  non-specific  choroiditis 
depend  upon  changes  commencing  in  the  choroid,  the  result  of 
an  advancing  posterior  staphyloma.  The  increasing  myopia 
from  which  such  patients  suffer  obliges  them  to  exercise  an 
inordinate  amount  of  accommodation  and  convergence,  and  so 
changes  in  the  nutrition  of  the  contents  of  the  eyeball  are 
established.  This  condition  can  only  be  remedied  by  ordering 
proper  concave  glasses  to  neutralize  the  myopia.  In  other  cases 
of  non-specific  choroiditis  we  are  often  entirely  ignorant  of  the 
causes  which  give  rise  to  the  changes  in  the  choroid ; gout  or 
rheumatism  are  doubtless  accountable  for  some  cases.  The 
progress  of  the  disease  is  frequently  extremely  slow ; we  may 
observe  patients  year  by  year  without  noticing  much  alteration  in 
their  acuteness  of  vision,  the  lens  and  vitreous  remaining  trans- 
parent. A change  for  the  worse  may  at  any  time,  however, 
occur  in  the  shape  of  detachment  of  the  retina  or  haemorrhage 
into  the  retina  and  vitreous.  There  is  little  to  be  done  in  the 
way  of  local  treatment  in  cases  of  this  description.  The  patient’s 
general  health  must  be  attended  to,  and  the  eyes  guarded  from 
over  work,  any  special  symptoms  being  dealt  with  as  they 
arise. 

Specific  Choroiditis  Disseminata. — Most  of  the  cases  of 
choroiditis  we  meet  with  in  practice  are  instances  of  this  kind. 
The  disease,  in  the  greater  number  of  cases,  is  complicated  by 
changes  in  the  optic  disc  and  retina,  so  that  the  condition  is  one 
of  choroido-retinitis  ; not  only  is  the  retina  involved  but  the 
vitreous  is  frequently,  from  an  early  stage,  implicated. 

A patient  suffering  from  syphilitic  choroido-retinitis  applies 
to  us  most  frequently  for  pronounced  defects  in  the  sight  of  one 
eye,  the  other  eye  commonly,  in  the  course  of  a short  time, 
being  affected  in  the  same  way.  He  not  only  complains  of 
great  imperfection  of  sight,  but  also  of  spots  or  flakes  floating 
across  the  field  of  vision.  In  many  cases  the  patient  sees  a 
clearly  defined  reddish-yellow  spot  moving  tremulously  before 
the  affected  eye  ; this  spot  is  very  distinct  when  he  passes  from 
a dim  into  a bright  light.  There  is  seldom  much,  if  any,  pain 
in  the  eye,  and  the  conjunctiva  and  iris  may  appear  healthy. 

On  examining  the  eye  with  the  ophthalmoscope  in  a case  of 
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syphilitic  choroido-retinitis  we  perceive  floating  bodies  in  the 
vitreous.  In  the  early  stages  of  the  disease  the  vitreous  seems 
to  be  full  of  dust ; these  particles  coalesce  and  form  flakes,  which 
float  about  in  all  directions  every  time  the  patient  moves  his  eye. 

These  floating  bodies  are  apt  to  render  the  details  of  the  fundus 
of  the  eye  somewhat  obscure,  but  the  optic  papilla  is  of  a deep 
red  colour,  and  its  outline  is  indistinct  from  plastic  exudation, 
which  extends  to  a greater  or  less  extent  over  the  retina.  In 
addition  to  these  changes  in  the  vitreous  and  retina,  white  patches 
surrounded  with  black  pigment  may  be  seen  in  the  choroid. 

Cases  of  syphilitic  choroido-retinitis  may,  if  brought  under  Prognosis . 
treatment  in  an  early  stage  of  the  disease,  entirely  disappear, 
the  vitreous  and  retina  gradually  clear,  and  the  fundus  of  the 
eye  assumes  its  normal  appearance.  But  the  disease  is  subject 
to  constant  relapses,  and  the  fibro-cellular  elements  which  have 
formed  in  the  retina,  and  especially  along  the  peri-vascular  sheath 
of  its  vessels,  become  organized,  and  in  contracting  lead  to  atrophy 
of  these  structures.  White  patches  surrounded  with  black 
pigment  form  along  the  course  of  the  retinal  and  choroidal 
vessels.  In  some  cases  the  black  patches  in  the  retina  assume 
an  appearance  very  like  those  seen  in  retinitis  pigmentosa.  In 
other  cases  the  vitreous  becomes  extremely  hazy,  choroidal  exu- 
dations occur  round  the  papilla  and  spread  into  the  vitreous. 

If  the  vitreous  again  clears  large  bluish-green  streaks  mingled 
with  masses  of  black  pigment  are  seen  bordering  the  vessels. 

Changes  of  this  nature,  if  they  occur  in  or  near  the  macula 
lutea,  cause  a far  greater  permanent  or  temporary  loss  of  sight 
than  if  they  form  towards  the  periphery  of  the  retina. 

In  the  treatment  of  specific  choroido-retinitis,  whether  the  Treatment . 
result  of  acquired  or  hereditary  syphilis,  we  must  rely  upon 
mercury.  Perhaps  the  iodide  -of  mercury  is  the  drug  we  may 
with  the  greatest  advantage  prescribe  in  these  cases,  and  its  use 
must  be  continued  for  several  months.  It  is  surprising  how  soon 
the  hazy  vitreous  clears  under  treatment  of  this  kind.  In  fact, 
it  is  unwise  to  venture  on  a prognosis  in  these  cases  until  the 
patient  has  for  some  time  been  under  the  influence  of  iodide  of 
mercury,  for  it  is  impossible^  to  predict  how  far  he  may  recover 
his  sight. 
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Considering  the  intimate  relations  that  exist  between  the 
choroid  and  the  iris,  it  is  advisable  in  most  cases  of  choroido- 
retinitis  to  keep  the  pupil  fully  dilated.  The  exception  to  this 
rule  is  when  there  is  any  increased  tension  of  the  eyeball,  under 
which  circumstances,  in  place  of  atropine,  a solution  of  sulphate 
of  eserine  should  be  applied  to  the  conjunctiva  twice  a day. 

Acute  Serous  Choroiditis  (Glaucoma  Fulminans) 
Serous  Choroiditis. — In  the  first  edition  of  this  work  I gave 
the  following  description  of  acute  serous  choroiditis,  and  up  to 
the  present  time  my  ideas  on  the  subject  have  undergone 
no  material  change.  The  following  cases,  published  in  1868, 
illustrate  the  nature  of  the  disease  : — 

Case  I. — K,  aged  thirty-five,  came  under  my  care  on  the  22nd 
of  January.  Until  within  the  last  five  years  his  eyesight  had  been 
perfect  ; he  was  then  at  Lahore,  and  was  suddenly  seized  with 
violent  pain  in  the  left  eye,  which  became  red  and  inflamed  ; 
he  speedily  lost  the  sight  in  it.  The  pain  in  the  eyeball  con- 
tinued for  some  two  or  three  months,  and  then  gradually  passed 
away.  He  came  to  consult  me  about  the  right  eye,  which  had 
been  healthy,  and  the  sight  perfectly  good,  until  within  the  last 
three  days,  when  he  was  attacked  with  violent  pain  in  it,  extend- 
ing over  the  side  of  the  head.  The  patient  was  led  into  the 
hospital  ; indeed,  he  could  only  just  distinguish  light  from  dark- 
ness ; the  tension  of  the  globe  of  the  right  eye  was  T + 2,  the 
pupil  was  dilated,  and  the  lens  and  vitreous  were  hazy,  the 
former  being  pushed  forward  so  as  almost  to  touch  the  cornea, 
which  was  dull  and  insensible;  there  was  considerable  congestion 
of  the  vessels  of  the  sclerotic  and  conjunctiva. 

The  veins  of  the  retina  were  congested,  the  retina  itself  was 
cedematous,  and  the  optic  disc  cupped.  The  retinal  vessels,  after 
passing  over  its  edge,  were  evidently  on  a plane  anterior  to  the 
one  they  had  occupied  when  crossing  the  optic  disc.  The  pulsa- 
tion of  the  arteries  was  well  marked.  The  hexagonal  cells  of  the  1 
lamina  vitrea  were  destroyed, and  the  vessels  of  the  choroid  could  1 
be  plainly  seen  through  the  retina  ; and  as  the  appearance  of  the 
pigment-cells  of  the  stroma  was  almost  entirely  lost,  I concluded 
that  the  capillaries,  as  well  as  the  larger  vessels,  were  deeply 
congested.  Towards  the  ora  serrata,  there  were  numerous  small 
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patches  of  extravasated  blood  in  the  choroid  ; they  did  not, 
however,  extend  inwards  towards  the  axis  of  vision. 

Iridectomy  was  performed  on  the  22nd  of  January,  at  9 A.M.;  iridectomy, 
the  patient  was  then  almost  blind,  and  in  the  most  intense 
agony.  At  2 p.m.  I saw  him,  and  he  was  comparatively  free  Instant 
from  pain.  On  the  following  morning  I found  he  had  slept  well 
during  the  night  ; he  was  free  from  pain,  and  on  opening  the 
eye  he  could  distinguish  the  features  of  my  face.  His  vision 
continued  to  improve  till  he  left  the  hospital,  when  the  sight  in  Favourable 
the  right  eye  had  become  as  good  as  it  had  ever  been  ; the 
tension  of  the  globe  was  normal,  and  the  conjunctival  and 
sclerotic  congestion  had  entirely  disappeared  ; the  optic  disc 
and  retina  were  healthy. 

Before  proceeding  to  make  any  remarks  on  this  case,  it  may 
be  well  to  cite  another  of  a similar  nature,  but  unfavourable 
termination  ; and  though  the  result  does  not  redound  much  to 
my  own  skill,  still  it  conveys  a most  important  lesson  when  con- 
trasted with  the  instance  above  detailed. 

Case  II. — I.,  aged  forty,  was  admitted  into  the  Ophthalmic  Case  II. 
Hospital  on  the  5th  of  November.  He  had  good  sight  up 
to  within  four  days  of  his  admission,  when  he  was  seized  with 
a violent  pain  in  the  right  eye,  and  in  a few  hours  the  sight 
became  so  dim  that  he  could  only  see  a short  distance  in  front 
of  him.  He  came  to  the  hospital,  as  I said,  four  days  after  the 
commencement  of  the  attack.  I then  found  the  conjunctiva  Symptoms 
and  the  sclerotic  much  congested ; the  tension  of  the  eyeball  former, 
was  T + 3 ; the  pupil  was  dilated,  and  did  not  respond  to  the 
stimulus  of  light ; the  lens  and  vitreous  were  too  opaque  to  allow 
of  my  seeing  the  retina  or  optic  disc  distinctly,  but  there  was 
evident  congestion  of  the  vessels  of  the  choroid  ; the  lens  was 
thrust  forward,  and  it  required  care  to  avoid  wounding  it  in 
making  the  necessary  incision  for  iridectomy. 

There  could  be  no  doubt  that  the  proper  plan  of  treatment  Iridectomy, 
consisted  in  the  performance  of  this  operation,  and  the  patient 
was  therefore  placed  under  the  influence  of  chloroform  ; but 
before  I had  completed  the  requisite  opening  in  the  anterior 
chamber  he  commenced  vomiting,  and  the  operation  was  thus  Operation 
delayed.  As  the  man  was  constantly  belching  and  retching  I incomPlete- 
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was  anxious  to  discontinue  the  administration  of  the  chloroform 
as  quickly  as  possible,  lest  by  these  straining  efforts,  the  con- 
gested vessels  should  be  ruptured,  and  destructive  haemorrhage 
take  place  into  the  choroid  ; and  consequently  I only  managed 
to  excise  a small  portion  of  the  iris,  without  taking  sufficient 
care  to  pull  it  away  from  its  attachments. 

In  the  evening  the  pain  in  the  eye  had  not  diminished,  and 
the  eyeball  still  felt  somewhat  full,  though  not  nearly  so  tense  as 
in  the  morning.  The  patient,  however,  suffered  from  excru- 
ciating pain  during  the  following  three  days  ; and  as  the  tension 
of  the  eyeball  was  then  very  great  I determined  to  operate 
again,  and  to  excise  a larger  portion  of  the  iris.  This  was 
effectually  done,  and  care  was  taken,  this  time,  to  pull  it  away 
from  its  attachment ; in  fact,  the  operation  of  iridectomy  was 
now  performed,  and  not  the  mere  removal  of  a portion  of  the 
iris,  as  on  the  previous  occasion.  From  this  time  the  pain  and 
tension  of  the  eyeball  gradually  subsided  ; but,  unfortunately, 
the  three  days’  delay  between  the  first  and  second  operations 
had  been  fatal  to  the  patient’s  vision,  extensive  detachment  of 
the  retina  having  occurred. 

My  object  in  dwelling  on  this  unfortunate  case  has  been  to 
press  this  important  point  in  connection  with  the  operation  of 
iridectomy  : That  it  is  not  sufficient  simply  to  excise  a portion 
of  the  iris,  but  the  part  must  be  removed  from  its  attachment, 
in  order  to  ensure  the  benefits  which  the  operation  is  capable 
of  affording.  Unless  this  point  be  attended  to  we  might  just 
as  well  leave  the  iris  alone,  and  simply  puncture  the  sclerotic. 
It  is  a mistake  to  put  off  the  operation  an  hour  longer  than  is 
necessary,  but  during  this  time  apply  eserine  to  the  eye 
frequently. 

The  question  naturally  arises,  How  can  iridectomy  effect  such 
marked  benefits  as  we  see  following  its  employment  in  cases  of 
this  kind  ? 

Dr.  Johnson  has  described  the  space  included  between  the 
sclerotic  and  lamina  vitrea  (p.  1 8),  as  being  occupied  by  the  struc- 
tures of  the  choroid  and  ciliary  body.  If  the  nozzle  of  a fine 
syringe  be  inserted  beneath  the  sclerotic,  this  sac  can  readily  be 
injected  to  such  an  extent  as  to  make  the  globe  of  the  eye  very 
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tense.  In  practice,  we  find  that  this  may  be  done,  and  yet  not  a 
particle  of  the  injected  fluid  will  escape  through  the  elastic  lamina. 

Suppose,  for  instance,  we  inject  some  of  Beale’s  blue  fluid 
into  the  choroid  of  a Bengalee’s  eye,  which  has  been  recently 
removed,  and  then  slice  off  the  cornea,  not  a vestige  of  the  fluid 
will  be  seen  till  the  black  hexagonal  cells  have  been  removed, 
when  the  blue  fluid  will  be  noticed  behind  the  lamina  vitrea, 
extending  from  the  ciliary  body  to  the  optic  disc.  If  this  space 
has  been  carefully  and  fully  injected,  so  as  to  make  the  eyeball 
of  stony  hardness,  and  if  a needle  be  then  passed  into  the 
anterior  chamber,  in  front  of  the  iris,  and  its  point  be  made  to  Connects 
press  back  the  pillars  of  the  iris,  thus  puncturing  the  ciliary  body;  ^1°ra0n1ja]nt 
the  coloured  fluid  will  immediately  pass  out  into  the  anterior  chamber, 
chamber;  and  as  the  needle  is  withdrawn  from  the  eye,  andby.ruP* 

tunng 

the  aqueous  humour  escapes,  its  place  will  be  occupied  by  the  elastic 
injected  fluid  from  the  choroid,  and  as  this  occurs  the  previously 
tense  globe  will  become  soft.  I cannot  help  thinking,  therefore, 
that  the  success  of  the  operation  of  iridectomy  in  acute  choroid- 
itis depends  upon  the  fact  of  the  ciliary  processes  being  opened, 
and  the  effusion  behind  it  escaping  into  the  anterior  chamber  ; 
and  hence  the  benefit  of  the  proceeding  in  the  case  of  K.,  and 
its  failure  in  that  of  I. 

It  seems  to  me  that,  although  cases  of  acute  serous  choroiditis 
are  characterized  by  increased  tension  of  the  eyeball  and  cup- 
ping of  the  optic  disc,  nevertheless  they  should  not  be  classified 
under  the  head  of  glaucoma.  Dr.  Alt  remarks  of  cases  of  acute  Explanation 
serous  choroiditis,  that  the  “ accumulation  of  serous  fluid  within  °fserous°mS 
the  eyeball,  especially  when  its  means  of  exit  are  pathologically  choroiditis, 
altered,  may  so  increase  the  intra-ocular  pressure,  that  we  find, 
later  on,  the  symptoms  of  glaucoma,  including  cupping  of  the 
papilla.”  On  referring  to  the  able  description  given  by  Dr.  John- 
son of  the  anatomy  of  the  lymphatic  system  of  the  eye,  we  can, 
as  I have  before  remarked,  explain  the  circumstances  of  acute 
serous  choroiditis  (p.  9).  For  if  sudden  effusion  of  serous  fluid 
takes  place  between  the  lamina  vitrea  and  the  sclerotic,  the 
escape  of  venous  blood  and  lymph  from  the  eye  must  be  greatly 
impeded  (Fig.  5,  p.  12).  At  the  same  time,  if  under  these  cir- 
cumstances a free  opening  is  established  (by  means  of  an  iridec- 
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tomy)  from  the  ciliary  body  into  the  anterior  chamber,  the  excess 
of  serous  fluid  can  then  drain  away  through  Fontana’s  spaces 
and  the  anterior  lymphatic  channel. 

Suppurative  Choroiditis  is  most  frequently  the  result  of  a 
wound  or  a foreign  body  lodged  within  the  eyeball.  F or  instance, 
in  India,  where  the  operation  of  reclination  for  the  relief  of  cataract 
is  commonly  practised  by  the  natives,  we  frequently  meet  with 
instances  of  suppurative  choroiditis.  Intense  inflammation, 
commencing  in  the  choroid,  speedily  extends  to  the  contents  of 
the  sclerotic,  and  suppuration  of  the  globe  occurs.  I have  seen 
this  condition  on  several  occasions  in  patients  suffering  from 
pyaemia,  indicating  an  analogy  between  certain  elements  of  the 
choroid  and  the  synovial  cavities.  This  analogy  is  strengthened 
by  the  circumstance  that  in  atrophied  eyeballs  we  often  find  a 
plate  of  bone  between  the  choroid  and  retina.  This  new  bone  is 
formed  from  the  lamina  vitrea,  a structure  which  must  conse- 
quently have  been  derived  from  the  s.ame  embryonic  element  as 
temporary  cartilage. 

Symptoms. — In  cases  of  suppurative  choroiditis  the  conjunc- 
tiva is  red  and  cedematous,  the  eyelids  of  brawny  hardness  and 
swollen.  The  aqueous  chamber  soon  becomes  filled  with  turbid 
fluid  mixed  with  pus.  The  cornea  and  lens  become  dull,  and 
the  former  infiltrated  with  matter  ; an  irregular  sloughing  ulcer 
forms  in  it,  through  which  the  contents  of  the  globe  escape. 

The  patient  during  the  suppurative  stage  of  the  disease  suffers 
from  acute  pain,  generally  of  a throbbing  character,  in  the 
eye  extending  to  the  head  and  side  of  the  face.  There  is  often 
considerable  constitutional  disturbance,  and  utter  inability  to. 
obtain  rest,  in  consequence  of  the  severity  of  the  pain. 

In  by  far  the  majority  of  instances  of  abscess  of  the  eyeball 
the  cornea  suppurates  and  the  contents  of  the  globe  escape 
relieving  the  tension,  and  the  patient’s  sufferings. 

Treatment. — The  treatment  of  suppurative  choroiditis  is 
most  unsatisfactory.  The  eyelids  should  be  painted  over  with  a 
strong  solution  of  nitrate  of  silver.  It  is  sometimes  possible  to 
raise  the  upper  lid  slightly,  and  keep  it  in  this  position  by 
means  of  strips  of  adhesive  plaster,  so  as  to  prevent  the 
pressure  which  it  otherwise  exercises  upon  the  inflamed  globe. 
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The  extract  of  belladonna  must  be  frequently  smeared  over  the 
forehead  and  beneath  the  affected  eye.  The  pain  is  sometimes 
relieved  by  hot  belladonna  fermentations,  but,  as  a rule,  subcu- 
taneous injections  of  morphia  once  or  twice  a day  are  necessary. 

By  puncturing  the  cornea  with  a broad  needle,  so  as  to  allow 
the  aqueous  to  escape,  we  may  relieve  the  tension  of  the  globe, 
and  often  afford  the  patient  very  considerable  relief.  If  this 
operation  gives  the  patient  ease,  it  may  with  safety  be  repeated 
in  the  course  of  thirty-six  hours;  but  if,  after  once  tapping 
the  anterior  chamber,  the  pain  in  the  eye  is  increased,  it  should 
not  be  again  attempted. 

Should  the  disease  continue  to  progress,  and  suppuration  of 
the  globe  follow,  the  eyeball  should  as  soon  as  possible  be 
excised. 

Tuberculosis  of  the  Choroid. — The  growth  of  tubercles  tubercle 
in  the  choroid  has  been  noticed  among  persons  suffering  from  choroid. 
tuberculosis  of  the  meninges  of  the  brain.  If  in  a case  of  this 
description  the  patient’s  eyes  are  examined  with  the  ophthalmo- 
scope, pale  yellow  or  rose-coloured  patches,  with  ill-defined 
margins,  may  be  seen,  usually  situated  near  the  optic  disc  ; their 
raised  and  uneven  surface  can  hardly  be  mistaken  for  any  other  Raised 
condition  of  the  parts.  As  the  disease  advances,  the  functions  patche** 
of  the  choroid  become  impaired,  and  the  vitreous  passes  into 
an  opaque  condition,  rendering  further  changes  in  the  struc- 
tures posterior  to  it  very  indistinct. 

Sarcoma  of  the  Choroid,  like  similar  abnormal  growths  Sarcoma 

its 

in  other  parts  of  the  body,  is  characterized  by  a preponderance  teristics. 
of  cellular  elements,  of  a stellate,  spindle-shaped,  or  round  form, 
resembling  those  of  certain  embryonic  tissues.  These  cells  differ 
materially  from  those  of  connective  tissue,  in  that  they  are  inca- 
pable of  passing  into  the  stage  of  perfect  development.  They 
are,  however,  in  combination  with  leucocytes,  prone  to  form  a 
relatively  firm,  vascular,  and  coherent  structure.  In  sarcoma  we 
often  find  the  cellular  elements  not  only  preponderating,  but  Cells 
containing  a quantity  of  dark  pigment,  assuming  the  melanotic  tairTpig?" 
form.  This  is  especially  the  case  when  the  disease  springs  from  menU 

x 


3°6 


SARCOMA  OF  THE  CHOROID. 


Symptoms. 


Advanced 
stage  of 
disease. 


T recitment. 

In  first 
stage  re- 
move the 
eyeball. 


a structure  already  containing  much  pigment,  as  is  the  case  with 
the  choroid. 

Symptoms. — Sarcoma  of  the  choroid  commences  as  a slight 
elevation  or  patch  in  the  choroid ; the  iris  is  soon  seen  to  bulge 
forwards  towards  the  cornea,  the  pupil  is  dilated,  and  a greyish 
projection  may  be  observed  through  it,  growing  from  the  fundus 
of  the  eye.  As  the  tumour  advances  forwards  a collection  of 
fluid  takes  place  between  it  and  the  opaque  retina  ; the  latter 
forms  an  undulating  projection,  vibrating  with  every  movement 
of  the  eye,  and  clearly  recognizable  in  the  vitreous  chamber 
by  aid  of  the  opthalmoscope.  The  intra-ocular  tension  is  in- 
creased, and  the  patient  usually  suffers  intensely  from  pain  in 
the  eye  and  over  the  corresponding  side  of  the  head.  A sar- 
coma in  this  situation  increases  rapidly,  but  may  be  interrupted 
by  periods  of  inactivity.  As  the  sarcoma  grows,  involving  more 
of  the  choroid,  the  lens  and  vitreous  become  opaque,  and  at  a 
later  period  the  cornea  gets  opaque. 

As  the  disease  advances,  a staphylomatous  protrusion  may 
appear  in  the  ciliary  region,  from  degeneration  of  the  sclerotic. 
The  cornea  or  sclerotic  is  perforated,  and  the  tumour  passes 
through  the  opening,  presenting  as  a dark,  soft,  fungating  mass. 
In  many  instances  sarcoma  of  the  choroid  has  been  known 
to  grow  along  the  course  of  the  bloodvessels  backwards  into 
the  orbit,  so  as  to  thrust  the  eye  outwards,  protruding  it  from 
between  the  eyelids,  before  the  nature  of  the  tumour  behind 
could  be  exactly  ascertained. 

Treatment. — In  the  early  stages  of  both  sarcomatous  and 
carcinomatous  affections  of  the  choroid,  and  as  long  as  the 
growth  is  confined  within  the  globe,  we  should  certainly 
attempt  to  remove  the  disease  by  excising  the  eye.  Subse- 
quently, when  the  tumour  has  burst  through  the  sclerotic  and 
involved  the  parts  around,  in  my  opinion  we  are  not  justified 
in  attempting  to  remove  it  with  the  knife.*  We  may  diminish 


* “A  Practical  Work  on  the  Diseases  of  the  Eye,”  by  F.  Tyrrell, 
vol.  ii.  pp.  165-187;  Dalrymple,  “Pathology  of  the  Eye,”  PI.  XXXIII. 
(letterpress.) 
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the  patient’s  sufferings  by  means  of  anodynes,  and  the  vapour  of 
chloroform  applied  to  the  surface  of  the  growth  : but  beyond  Laten  re- 
attempting to  relieve  pain  little  can  be  done. 

Wounds  and  Injuries  of  the  Choroid. — It  is  evident  wounds 

. , OF  CHO- 

from  the  protection  the  choroid  receives  from  the  parts  around  ROid. 
it,  that  it  cannot  be  wounded  unless  the  sclerotic  or  other  ex- 
ternal structures  of  the  eye  are  injured.  In  incised  wounds  Henna 
through  the  sclerotic,  hernia  of  the  choroid  seldom  occurs,  in  occurs, 
consequence  of  the  intimate  connection  which  exists  between 
these  structures. 

Blows  inflicted  on  various  parts  of  the  eye  are  by  no  means 
unfrequently  followed  by  a rupture  of  some  of  the  bloodvessels 
of  the  choroid.  If  the  effusion  of  blood  is  considerable,  it  bursts 
through  the  retina,  and  infiltrates  the  vitreous  body,  probably 
finding  its  way  into  the  anterior  chamber.  Cicatrices  of  wounds 
in  the  choroid,  following  contusion  of  the  eyeball,  have  been 
noticed  during  life  by  means  of  the  ophthalmoscope.*  In 
other  cases  a clot  of  blood  may  form  in  the  choroid,  and  may 
be  seen  with  the  ophthalmoscope,  the  retinal  vessels  crossing 
over  it. 

In  more  severe  cases,  the  patient  may  completely  lose  the  Sight  lost 
sight  of  the  injured  eye  from  the  instant  the  accident  has  time.* 
occurred,  though  he  may  suffer  from  little  or  no  pain  in  it.  On 
examining  the  eye  we  shall  find,  very  probably,  that  the  anterior  Blood  in 
chamber  is  full  of  blood  ; or  it  may  happen  that  the  haemorrhage  rior  cham- 
has  not  reached  so  far  forwards,  but  that  on  dilating  the  pupil  ber 
and  examining  the  eye  with  the  ophthalmoscope,  we  find  the 
vitreous  opaque,  and  infiltrated  with  blood.  In  some  instances  or  vitreous, 
of  injuries  to  the  eye  the  haemorrhage  is  limited,  and  the  patient 
only  complains  of  haziness  of  vision,  depending  upon  a dis- 
placement of  the  retina  forwards  by  a clot  of  blood  in  the 
choroid. 

Prognosis.— This  will  vary  according  to  the  apparent  nature  Prognosis ; 

must  be 

" guarded, 

* See  cases  reported  by  Dr.  P.  Frank,  Ophthalmic  Hospital  Reports, 
vol.  iii.  p.  84. 
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of  the  lesion.  I say  apparent,  because  if  the  haemorrhage  has 
been  considerable,  it  is  impossible  to  ascertain  the  extent  of  the 
damage  done  to  the  eye  until  the  blood  has  become  absorbed ; 
but  it  , rarely  happens  that  haemorrhage  of  this  kind  takes 
place  within  the  eye  without  breaking  down  the  attachments 
of  the  retina,  or  otherwise  damaging  the  eye  as  an  organ  of 
vision. 

In  the  less  severe  cases,  the  clot  of  blood  may  be  absorbed  in 
the  course  of  a few  days,  and  the  functions  of  the  eye  will  be 
perfectly  restored. 

Haemorrhage  from  the  choroidal  vessels  is  evidently  far  more 
apt  to  follow  an  injury  to  the  eye  if  the  choroid  is  diseased.  We 
meet  with  instances  of  the  kind  among  persons  suffering  from 
myopia  consequent  on  extensive  posterior  staphyloma.  The  im- 
perfection of  vision  from  which  such  patients  suffer  renders  them 
less  able  to  guard  themselves  from  injuries  to  the  eye  than  other 
persons  ; and,  at  the  same  time,  their  eyeballs  are  often  promi- 
nent. Moreover,  the  diseased  state  of  the  choroid  renders  its 
vessels  more  liable  to  be  ruptured  by  a blow  on  the  eye.  I have 
met  with  several  instances  of  this  kind,  where  the  accident  has 
been  followed  by  haemorrhage  into  the  vitreous  ; and  it  has  been 
subsequently  discovered  that  extensive  detachment  of  the  retina 
had  occurred.  Even  where  the  retina  escapes,  the  blood  in  these 
cases,  oozing  into  the  choroid,  may  damage  its  structure,  and  it 
subsequently  becomes  extensively  atrophied ; this  state  of  things 
is  often  followed  by  opacity  of  the  lens  and  vitreous. 

Treatment. — If  the  accident  has  only  recently  occurred,  it  is 
advisable  to  apply  ice  to  the  eye,  and  keep  the  organ  at  rest,  so 
as,  if  possible,  to  stop  any  further  haemorrhage.  But  if  the 
accident  has  taken  place  some  time  before  we  see  the  patient, 
we  should  keep  the  eye  at  rest  with  a pad  and  bandage  until 
the  effused  blood  has  become  absorbed.  In  cases  of  extensive 
haemorrhage  from  the  choroid  the  result  of  gun-shot,  or  an 
incised  wound  of  the  sclerotic,  supposing  the  patient’s  sight  is 
absolutely  destroyed,  it  is  advisable  to  remove  the  eyeball  as 
soon  as  possible,  in  order  to  save  the  sound  eye  from  an  attack 
of  sympathetic  cyclitis. 
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We  occasionally  meet  with  cases  of  haemorrhage  into  the  Haemor- 

- . , rhage  into 

choroid  resulting  from  an  engorged  state  01  its  vessels,  as  in  ch0roid  may 
glaucoma,  or  after  over-exertion  of  the  eye.  The  effused  blood  ^ase[°m 
presents  a uniform  dark  crimson  appearance,  varying  in  shape 
and  size,  the  haemorrhage  being  on  a plane  posterior  to  the 
retina.  The  retinal  vessels  passing  over  the  clot  can  be  clearly 
recognized  with  the  ophthalmoscope.  The  extent  and  situation 
of  a clot  of  blood  will,  under  these  circumstances,  lead  us  to  a 
prognosis  ; small  spots  of  haemorrhage,  if  near  the  ora  serrata, 
may  become  absorbed  and  leave  the  eye,  as  regards  vision, 
comparatively  uninjured,  and  this  may  be  the  case  even  with 
large  effusions  in  the  axis  of  vision,  but  scotomata  more  com- 
monly result ; and  the  haemorrhage  depending  on  some  local 
disease  is  apt  to  return. 

Detachment  of  the  Choroid  from  the  sclerotic  may  occur  Detach- 
as  the  result  of  an  injury  or  from  disease,  as,  for  instance,  the  choro°d. 
growth  of  a tumour  in  the  choroid.*  With  the  ophthalmoscope 
we  may  observe  the  rent  made  in  the  choroid,  and  through  it 
the  white  and  glistening  sclerotic  can  be  seen.  In  these  cases 
the  retina  is  of  course  detached  with  the  choroid,  and  the  Loss  of 
sight  of  the  eye  is  therefore  irrevocably  lost  at  the  seat  of Slght- 
injury. 

In  some  rare  cases  the  choroid  is  only  partially  detached  from  Partial 
the  sclerotic,  by  a collection  of  blood  or  serous  effusion  forcing  deLachment* 
its  way  immediately  within  the  sclerotic,  and  tearing  the  choroid 
from  its  attachments,  bulges  it  forward,  together  with  the 
retina,  into  the  vitreous  chamber:  the  most  characteristic  symp- 
tom is  the  appearance  of  the  choroidal  vessels  and  intra- vascular 
spaces  lying  close  beneath  the  retina.f  The  protuberance  thus 
formed  may  be  seen  by  transmitted  light,  and  might  be  mistaken 
for  a malignant  tumour  springing  from  the  choroid ; but  in 


* Ophthabnic  Review , vol.  i.  p.  79. 

t “ A Treatise  on  the  Diseases  of  the  Eye,”  by  Soelberg  Wells,  3rd 
edit.,  p.  5 1 1. 
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instances  such  as  I am  referring  to,  the  history  of  the  case  and 
the  absence  of  other  symptoms  indicative  of  malignant  disease^, 
will  lead  us  to  a correct  diagnosis. 

Sympathetic  Irritation  of  the  Choroid  (see  Cyclitis). — 
I have  already  described  (p.  290)  the  symptoms  of  cyclitis,  or 
irido-choroiditis,  which,  as  I then  remarked,  is  by  no  means  un- 
commonly induced  by  wounds  or  injuries  involving  the  ciliary 
body  or  the  choroid. 

POSTERIOR  STAPHYLOMA,  SCLERO-CHOROIDITIS  POSTERIOR. 

The  sheath  of  the  optic  nerve  is  divided  into  two  parts  (Figs.. 
46) ; the  outer  (b)  runs  into  the  sclerotic,  and  the  inner  (c) 


Fig.  46. 


envelopes  the  trunk  of  the  nerve  as  far  as  the  choroid  ; the  two 
are  separated  by  loose  connective  tissue  (a)  (see  also  p.  14).  In 
cases  of  posterior  staphyloma'  the  choroid  becomes  atrophied 
to  a certain  extent  round  the  optic  disc,  and  the  sclerotic  bulges 
backwards  at  this  point.* 

This  fact  is  confirmed  by  the  condition  of  eyeballs  affected 
with  posterior  staphyloma  ; after  removal,  such  eyes  are  found  to 
project  backwards  (Fig.  46,  a),  to  a greater  or  lesser  extent,, 
round  the  margin  of  the  optic  papilla,  and  the  choroid  lining  this 


* Archiv  fiir  Ophthal Band.  i.  Abth.  ii.  p.  82,  1855. 
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projection  or  staphyloma  is  found  to  be  atrophied,  the  sclerotic 
itself  being  attenuated  at  this  spot. 

Among  myopics,  accommodation  and  convergence  of  the  Causes  of 
' , . , , . the  elonga- 

optic  axes  are  called  into  play  to  a greater  extent  than  in  tion. 

emmetropics  ; the  latter  action  is  especially  augmented.  In 
its  normal  condition  the  globe  of  the  eye  is  kept  in  a state  of 
equilibrium,  and  its  spherical  form  is  conserved  by  the  recti 
and  obliqui  muscles  (p.  2).  When  the  eye  is  turned  in  any 
direction  the  opposing  muscle  relaxes  in  exactly  the  same  pro- 
portion as  the  other  set  of  muscles  contracts,  and  in  this  way 
injurious  pressure  on  the  globe  is  prevented.  Myopics  are  Aggra: 
subject,  therefore,  to  increased  intra-ocular  pressure,  because  myopics  by 
of  the  excessive  convergence  of  their  eyes  on  near  objects  nea^sight 
in  order  that  they  may  see  clearly ; and  in  this  way  increased 
tension  of  the  eyeball  and  venous  congestion  of  the  choroid 
is  established,  and  so  softening  and  extension  of  the  tunics  of 
the  eyeball  occurs  at  the  optic  papilla,  the  point  of  least  resist- 
ance. The  choroid  being  stretched  at  this  point  undergoes 
consecutive  atrophy,  and  in  many  instances  inflammatory  action 
is  set  up,  producing  choroido-retinitis,  and  complications  in- 
volving the  vitreous. 

Cases  of  posterior  staphyloma  may  be  divided  into  two  Two  classes 
classes  : the  first,  in  which  the  disease  is  stationary,  and  the  °fcabes' 
second,  in  which  it  is  advancing. 

1.  Stationary  Form. — In  this  form  the  patient  suffers  from  1.  Sta- 
myopia,  which  may  not  have  been  noticed  until  he  has  reached  the  tI0nary‘ 
age  of  twelve  or  fifteen  years.  I have  seen  several  cases  in  which  overlooked 
the  defective  vision  was  first  discovered  upon  a boy’s  attempting  m chlldren- 
to  decipher  words  or  figures  on  a blackboard  at  a distance 
of  thirty  or  forty  feet ; his  fellow-students  could  probably  readily 
make  these  words  out,  but  they  appeared  hazy  and  ill-defined  to 
the  short-sighted  lad,  unless  he  went  up  to  within  a few  yards  of 
the  board.  Under  these  circumstances,  on  examining  the  eye,  we 
not  unfrequently  find  that  it  appears  to  be  more  prominent  than 
natural,  it  consequence  of  its  being  elongated  from  before 
backwards.  The  posterior  segment  of  the  eye,  when  inverted, 
is  perhaps  of  a slightly  bluish  colour  : and  the  patient  com- 
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plains  of  a feeling  of  fulness  and  pain  in  the  eye  after  long-con- 
tinued work. 

With  the  ophthalmoscope,  in  a well-marked  instance  of  this 
kind,  the  appearance  of  the  optic  disc  is  characteristic  ; it  seems 
to  be  distorted  in  shape  and  altered  in  size,  in  consequence  of 
the  formation  of  a crescent  of  a brilliant  white  colour,  which 
has  formed  usually  on  the  outer  side  of  the  disc.  The  crescent 
may  vary  much  in  size,  from  a small  white  arc  to  a large  zone, 
and  extends  perhaps  all  round  the  disc,  embracing  even  the 
region  of  the  yellow  spot,  its  greatest  extent  usually  being  in  the 
latter  direction  (Plate  III.,  Fig.  2).  This  crescent  is  due  to 
thinning  and  atrophy  of  the  choroid  over  the  part  affected, 
so  that  the  glistening  sclerotic  shines  through  it,  producing 
the  appearance  above  described.  Small  retinal  vessels  can 
often  be  traced  over  the  white  background  formed  by  the 
sclerotic.  The  outer  border  of  the  crescent  is  well  defined, 
beyond  which  the  fundus  of  the  eye  appears  healthy. 

Treatment. — The  abnormal  condition  above  described  may 
remain  stationary  for  years,  and  in  fact  for  life ; but,  on  the 
other  hand,  active  changes  may  at  any  time  occur,  and  we 
should  explain  this  fact  to  our  patient,  informing  him  that  if  the 
eye  begins  to  trouble  him,  if  he  gets  an  aching  pain  over  the 
brow  after  exerting  it,  or  if  the  glare  of  the  sun  is  felt  to  be 
particularly  dazzling  and  uncomfortable,  the  sight  becoming 
somewhat  hazy — that  these  symptoms  indicate  advancing 
mischief,  and  should  be  at  once  attended  to.  Supposing,  how- 
ever, no  such  complications  occur,  we  may  content  ourselves  with 
ordering  the  patient  a pair  of  concave  glasses  to  correct  his 
myopia,  and  that  in  reading  and  writing  he  has  the  advantage 
of  a good  light,  and  is  not  allowed  to  stoop  over  the  object  he  is 
working  at. 

2.  Progressive  Form. — The  symptoms  which  characterize  pro- 
gressive posterior  staphyloma  are  as  follows  : — We  may  notice 
that  there  is  deficiency  in  power  of  the  internal  rectus,  and  the 
patient  suffers  from  myopia,  but  he  usually  consults  us  on 
account  of  general  impairment  of  vision,  which  increases  after 
over-exerting  his  eyes.  At  such  times  he  complains  of  an 
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aching  pain  in  the  orbit,  extending  to  the  temple,  and  also  of 
more  or  less  intolerance  of  light ; the  glare  of  the  sun  is  trying, 
and  induces  an  uncomfortable  aching  feeling  in  the  eye,  and 
photophobia.  He  may  have  suffered  from  repeated  attacks  of 
this  kind,  lasting  for  a month  or  six  weeks,  and  then  passing  off, 
reappearing,  however,  after  unusual  exertion  of  the  eyes,  or 
derangement  of  the  general  health.  Each  attack  causes  the 
sight  to  become  more  impaired,  and  the  myopia  often  increases 
rapidly. 

If  an  eye  affected  with  this  disease  be  examined  with  the  oph- 
thalmoscope in  its  early  stages  by  the  direct  method,  the  fundus 
may  appear  healthy,  with  the  exception  of  a portion  surrounding 
more  or  less  of  the  disc,  where,  usually  on  the  outer  side,  a patch 
of  choroid  will  be  observed  of  a lighter  grey  colour  than  normal, 
the  vessels  of  the  part  being  congested  (Plate  III.,  Fig.  2). 
The  alteration  in  the  colour  of  this  spot  will  be  most  marked 
near  the  disc ; from  thence,  passing  outwards,  a number  of  white 
patches  are  often  noticed  in  the  choroid,  these  gradually  coalesce 
into  the  glistening  white  crescent  surrounding  the  outer  part  of 
the  disc.  Irregular  spots  of  black  pigment  will  be  seen  scat- 
tered over  the  external  border  of  the  diseased  patches.  In  fact, 
in  progressive  posterior  staphyloma,  owing  to  the  active  changes 
which  are  going  on  in  the  part,  the  line  of  demarcation  between 
the  diseased  and  sound  tissue  is  indistinct,  and  the  degenera- 
tive process  extends  outwards,  or  more  probably  in  every 
direction. 

The  process  appears  to  be  essentially  similar  to  that  described 
as  choroiditis  disseminata  (p.  297).  As  degeneration  of  the 
choroid  advances  the  sclerotic  loses  its  power  of  resisting  the 
intra-ocular  pressure,  and  a posterior  staphyloma  results.  This 
condition  having  once  commenced,  the  protrusion  increases  in 
dimensions,  until  it  often  becomes  of  considerable  size.  This, 
however,  is  by  no  means  the  only  ill-effect  likely  to  follow  pro- 
gressive posterior  staphyloma ; opacity,  and  fluidity  of  the 
vitreous,  and  detachment  of  the  retina  are  unfortunately  too 
frequently  the  direct  result  of  this  form  of  disease.  The  former 
affection  will  be  recognized  at  once  ; on  examining  the  eye  with 
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the  ophthalmoscope,  a number  of  black,  flocculent-looking 
shreds  will  be  noticed  floating  in  the  vitreous,  and  will  be  best 
observed  by  the  direct  method  of  examination ; they  are  to  be 
seen  whisking  about  in  all  directions  upon  the  slightest  move- 
ment of  the  eye,  causing  the  patient  the  greatest  annoyance. 
The  state  of  the  choroid  may  often  be  observed  through  the 
fluid  vitreous  even  at  this  stage  of  the  disease,  and  the  history 
of  the  case  indicates  the  nature  of  the  affection  ; we  should  also 
examine  the  other  eye,  and  the  chances  are  that  a posterior 
staphyloma  will  be  detected  in  it ; and  thus  we  may  be  able  to 
form  a safe  conjecture  as  to  the  cause  of  the  fluid  vitreous 
in  the  diseased  eye. 

During  the  progress  of  this  affection,  detachment  of  the  retina 
is  likely  to  take  place  ; for,  as  the  staphyloma  projects  back- 
wards, one  of  two  things  must  occur  : either  the  retina  will  be 
stretched  and  torn  across  in  following  the  sinuosities  of  the 
choroid  ; or  else,  bulging  backwards  into  the  staphyloma,  it 
will  be  dragged  away  from  its  attachments,  either  at  the  optic 
papilla  or  at  the  ora  serrata.  If  the  dioptric  media  are  suffi- 
ciently transparent,  we  may  watch  these  changes  with  the 
ophthalmoscope;  frequently,  however,  the  vitreous  becomes  so 
hazy  that  the  retina  cannot  be  seen,  though  we  may  be  pretty 
well  assured  of  its  disorganized  condition  by  the  almost  com- 
plete loss  of  vision  from  which  the  patient  suffers.  And  lastly, 
secondary  glaucoma  may  supervene  at  any  stage  of  the  disease. 
In  neglected  cases  both  eyes  are  sooner  or  later  affected  in  this 
way. 

Treatment. — It  is  necessary  that  we  should  do  all  in  our 
power  to  stop  the  progress  of  the  staphyloma,  and  the  degene- 
rative changes  going  on  in  the  choroid  in  its  early  stages. 
If,  therefore,  we  meet  with  a case  presenting  features  such  as  I 
have  described,  and  learn  that  there  has  been  any  recent  aggra- 
vation of  the  symptoms,  we  should  make  careful  inquiries  regard- 
ing the  patient’s  employment,  habits,  and  general  state  of  health, 
with  a view  to  correcting  whatever  may  be  w'rong.  Overwork 
is  almost  always  the  exciting  cause  of  these  changes ; under  any 
circumstances  we  must  enforce  absolute  rest  of  the  eye.  The 
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cold  douche  may  often  be  used  with  advantage,  morning  and 


evening. 

In  addition  to  these  general  measures,  if  active  changes  are 
going  on  in  the  eye,  apply  two  leeches  to  the  temple  for  three  con-  ^^lves*- 
secutive  nights,  fomenting  the  part  well  afterwards.  The  patient  low  diet, 
should  be  kept  in  a dark  room  until  symptoms  of  pain  and  stages.^ 
intolerance  of  light  have  passed  away ; he  may  then  be  per- 
mitted to  take  exercise  in  the  open  air,  wearing  a pair  of  blue 
glasses  when  exposed  to  the  glare  of  the  sun  or  lamp-light ; but 
he  must  not  be  allowed  to  resume  his  work  until  the  congestion 
of  the  choroid  has  disappeared.  Small  doses  of  bichloride  of 
mercury,  continued  for  some  time,  are  useful  if  inflammatory 
changes  are  advancing  in  the  choroid. 

In  many  instances,  however,  attention  to  the  state  of  the 
general  health,  together  with  the  cold  douche  and  rest,  will  be 

the  chief  curative  means  at  our  disposal.  By  a judicious  plan  of 

* 

treatment  of  this  kind,  the  symptoms  indicating  active  changes 
in  the  choroid  will  gradually  subside,  and  the  patient  may  then 
be  allowed  to  use  his  eyes,  though  he  cannot  be  too  careful  not 
to  overwork  them. 

If  these  precautions  are  strictly  observed,  we  may  with  confi-  Treatment 
dence  hope  to  preserve  our  patient’s  sight ; taking  care,  when-  **opefu1, 
ever  the  uneasiness  or  pain  in  the  eyes  returns,  to  have  recourse 
to  a system  similar  to  that  above  described,  so  as  to  prevent  the 
destructive  changes  from  making  further  progress.  But  I need 
hardly  remark,  that  when  degenerative  changes  have  taken 


place  in  the  choroid,  retina,  or  vitreous,  our  prognosis  must  be 
guarded ; we  can  only  expect  to  preserve  the  amount  of  vision 
that  exists,  and  not  to  restore  that  which  is  lost. 

Lastly,  it  is  above  all  things  necessary  to  supply  the  patient  Concave 
with  proper  concave  glasses,  so  as  to  correct  his  myopia,  and  essential, 
thus  prevent  the  increased  convergence  of  the  eyes  which  it 
renders  necessary.  As  a means  to  this  end,  the  patient  must 
not  attempt  to  read  when  in  the  recumbent  position,  or  to  write 
with  his  head  bent  close  down  over  the  paper.  When  at  work 
he  should  be  supplied  with  a sloping  desk  and  with  a good  side 
light. 
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i But  more  than  this  may  be  required.  It  has  been  demon- 
strated by  Dr.  Giraud-Teulon  that  progressive  myopia  is  con- 
nected with  insufficient  action  of  the  internal  recti,  and  both  he 
and  Von  Graefe  therefore  recommend  tenotomy  of  the  external 
rectus  in  cases  of  extreme  progressive  posterior  staphyloma. 
The  former  learned  doctor  lately  observing  that  he  had  then 
a case  of  extreme  myopia  under  his  care,  in  which  intermittent 
strabismus  had  commenced,  and  where  tenotomy  of  the  external 
rectus  suddenly  diminished  the  myopia  by  jt,  or  from  to  | 
My  own  opinion  is  that  the  case  must  be  a very  extreme  one 
before  I should  resort  to  this  operation. 


t 


CHAPTER  XI. 

DISEASES  OF  THE  OPTIC  NERVE. 

Opaque  Nerve-fibres — (Edema  of  the  Optic  Papilla — Malarial , 
and  from  Hypermetropia — Hypercemia  of  Papilla — Optic 
Neuritis — Pathology  and  Symptoms — Syphilitic , Nephritic 
and  Malarial  Neuro-Retinitis — Aneemia  and  Atrophy  of 
Papilla— from  Tobacco  and  Lead  Poisoning j in  Tabes  Dor- 
salis. 

Opaque  Nerve- Fibres.*. — (Plate  III.,  Fig.  2).  We  occasion-  opaque 
ally  meet  with  cases  in  which  the  medullary  sheath  of  the  nerve-  fare's. 
fibres,  in  place  of  terminating  at  the  cribriform  fascia,  are  pro- 
longed on  them  into  the  retina.  Wherever  fibres  of  this  kind  exist 
in  the  retina  they  appear,  when  examined  by  the  ophthalmoscope, 
as  white  glistening  streaks  or  patches,  according  to  the  number 
and  position  of  the  opaque  nerve-fibres.  A condition  of  this 
kind  is  a congenital  peculiarity,  which  may  affect  the  whole  cir- 
cumference of  the  papilla  and  retina  surrounding  it,  but  more 
commonly  appears  in  patches  extending  from  the  papilla  over 
various  parts  of  the  retina.  But  whatever  the  form  or  extent  of  the 
opaque  nerve-fibres,  the  area  they  occupy,  especially  when  seen 
by  the  direct  method,  appears  of  a pure  white  colour,  the  margin 
of  the  patch  presenting  a finely  striated  appearance,  somewhat 
resembling  carded  cotton  wool.  The  retinal  vessels  are  some- 
times partly  buried  in  the  opaque  fibres  ; occasionally  they  pass 


* The  appearance  of  the  healthy  optic  disc  is  described  at  p.  40.  See 
also  p.  14. 
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over  its  surface.  Patches  of  this  kind  may  be  seen  in  one  or 
both  eyes.  I have  met  with  cases  of  opaque  fibres  complicated 
with  optic  neuritis  and  choroiditis,  but  they  occur  without  evi- 
dence of  any  other  abnormal  condition  of  the  fundus  of  the  eye. 
The  patient’s  sight  is  imperfect  over  that  portion  of  the  retina 
covered  by  the  opaque  fibres. 

(Edema  of  the  Optic  Papilla. — Having  described  the  con- 
nection that  exists  between  the  sheath  of  the  optic  nerve  and  the 
arachnoid  cavity  (Fig.  6,  p.  14),  there  is  no  necessity  to  refer  to 
the  subject  again.  But  from  the  anatomical  relation  of  the  parts 
it  is  evident  that,  if  the  contents  of  the  cranium  are  augmented 
by  the  growth  of  a tumour,  the  arachnoid  fluid  may  be 
forced  along  the  sheath  of  the  nerve  into  the  optic  papilla. 
(Edema  of  the  papilla  may  be  produced  in  this  way,  and  also 
by  an  excess  of  fluid  in  the  arachnoid  cavity,  the  intervaginal 
space  of  the  optic  nerve  being  frequently  distended  with  serum. 
The  fibrous  stroma  of  the  optic  papilla  is  directly  continuous  with 
the  sheath  of  the  nerve  through  the  lymphatic  spaces.  In  this 
way  we  find  that,  if  the  sheath  of  the  nerve  is  over-distended 
with  serous  fluid,  numerous  cells  or  cysts  form  in  the  papilla, 
from  the  pressure  exercised  by  the  effusion  on  the  surround- 
ing tissues  (Fig.  47).  It  is  evident,  if  changes  of  this  kind  can 


Fig.  47. 


1,  1.  Intervaginal  space  of  nerve.  2.  Spaces  in  optic  papilla  filled 
with  serum.  (From  Dr.  A.  Alt.) 


be  effected  in  the  connective  tissue  of  the  papilla,  that  its  deli- 
cate nerve  elements  and  vessels  may  likewise  be  injuriously 
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pressed  upon  by  an  accumulation  of  serous  fluid  in  the  part. 
But  optic  neuritis  is  by  no  means  a common  result  of  serous 
exudation  into  the  papilla.  In  cases  of  malarial  fever,  oedema 
of  the  papilla  is  met  with  independently  of  neuritis.  For 
instance,  T.,  aged  thirteen,  was  admitted  into  the  Calcutta 
Ophthalmic  Hospital,  on  January  24.  On  November  9 she  was 
attacked  with  quotidian  intermittent  fever,  to  which  she  had  been 
subject  for  some  years  past,  as  well  as  to  enlargement  of  the 
spleen.  The  ague  continued  for  a week,  and  then  disappeared 
under  the  influence  of  such  simple  remedies  as  she  had  been 
accustomed  to  employ  under  similar  circumstances.  Imme- 
diately after  the  fever  had  left  her,  numbness  and  inability  to 
move  the  right  arm  and  leg  came  on  ; the  left  leg  on  the  follow- 
ing day  was  affected  in  the  same  way,  so  that  she  entirely  lost 
the  use  of  her  lower  extremities,  without  the  existence  of  tingling 
pain  or  other  abnormal  sensations  in  the  limbs  to  mark  the 
advent  or  progress  of  the  disease.  As  the  paralysis  increased 
she  experienced  advancing  dimness  of  vision.  There  was  no 
evidence  of  her  having  been  affected  by  inherited  or  acquired 
syphilis. 

At  the  time  of  her  admission  into  hospital,  on  January  24, 
she  had  completely  lost  voluntary  power  over  her  lower  extremi- 
ties and  the  right  arm.  The  sensation  in  these  limbs,  though 
blunted,  was  not  destroyed ; marked  reflex  action  existed  in  her 
legs;  the  muscles  of  the  affected  limbs  were  flaccid,  and  hung 
down  precisely  as  though  they  had  belonged  to  a dead  body. 
The  patient  possessed  feeble  though  decided  voluntary  power 
over  her  left  arm.  Her  pupils  were  dilated  and  insensible  to 
light,  and  she  was  almost  completely  blind,  being  only  able  to 
recognize  the  existence  of  a bright  light  held  before  her  face  in 
a dark  room. 

On  examining  the  eyes  with  the  ophthalmoscope  we  found 
the  optic  papilla  swollen  and  hazy  (woolly);  evidently  a con- 
siderable amount  of  serous  effusion  had  taken  place  into  its 
nervous  structure,  and  also  into  that  of  the  retina  immediately 
surrounding  the  papilla;  but  with  the  exception  of  this  cedema- 
tous  state  of  the  parts,  the  fundus  of  each  eye  was  healthy. 
There  was  an  entire  absence  of  all  other  symptoms  of  optic 
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neuritis  or  inflammation  of  the  retina.  Her  voice  and  mental 
faculties  were  unimpaired.  There  was  no  paralysis  of  the 
muscles  of  her  face,  of  respiration,  or,  in  fact,  of  any  part  of  her 
body,  with  the  exception  of  those  above  indicated,  nor  was 
there  evidence  of  disease  of  the  heart  or  kidneys;  her  spleen  was 
enlarged;  the  catamenia  had  appeared,  and,  though  scanty,  were 
regular. 

The  patient  was  ordered  a generous  dietary,  and  a mixture 
containing  strychnine,  arsenic,  and  iodide  of  potassium.  She 
continued  this  treatment  throughout  her  stay  in  hospital. 

A week  after  admission  some  improvement  had  taken  place 
in  her  condition,  and,  without  going  into  details,  it  may  be  men- 
tioned that  she  gradually  regained  the  use  of  her  limbs,  her  eye- 
sight was  restored,  and  she  left  the  hospital  absolutely  cured. 
Within  five  weeks  of  her  admission  she  was  able  to  run  about 
the  ward,  and  count  No.  I dots  at  ordinary  distances  ; the  hazi- 
ness of  the  optic  papilla  had  entirely  cleared  away,  and  the 
fundus  of  her  eyes  was  perfectly  healthy. 

This  is  an  example  of  a class  of  cases  by  no  means  of 
uncommon  occurrence  among  the  natives  of  India,  and  depend- 
ing apparently  upon  miasmatic  influences  affecting  alterations 
in  the  blood,  and  thereby  inducing  local  hyperaemia  and  serous 
effusion  into  various  organs,  in  this  case  extending  from  the 
arachnoid  along  the  sheath  of  the  optic  nerve  to  the  papilla. 
The  symptoms  presented  by  our  patient  at  the  time  of  her 
admission  into  hospital  pointed  to  serous  effusion  into  the 
optic  thalami  and  corpora  striata  similar  to  that  noticed  in  the 
optic  papilla,  the  pressure  thus  caused  on  these  important  nerve 
centres  interfering  with  the  volition  of  the  patient  over  the 
affected  limbs.  Reflex  action  was  only  slightly  impaired,  and 
the  patient  had  complete  control  over  her  bladder  ; the  functions 
of  respiration  and  deglutition  were  perfect,  so  that,  as  far  as  the 
trunk  was  concerned,  she  simply  suffered  from  inability  to  move 
some  of  her  limbs,  the  centres  of  volition,  but  not  the  will,  evi- 
dently being  affected.  The  patient,  however,  was  absolutely 
blind  ; the  pupils  were  widely  dilated,  the  functions  of  the  retina 
being  destroyed  for  the  time  being.  The  ophthalmoscope  showed 
the  cause  of  the  loss  of  vision,  by  revealing  to  us  the  existence 
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of  extensive  serous  effusion  into  the  optic  papilla  and  retina  The  ophthal- 
immediately  surrounding  it,  but  there  was  no  evidence  whatever  ™idStoPt  j 
of  hyperaction  in  the  part ; the  circulation  through  the  central  diasnosis. 
artery  and  vein  of  the  retina  was  unaffected  ; there  was  no 
haemorrhage  or  indication  of  structural  change  in  the  part ; so 
that  we  were  able  to  form  a favourable  prognosis,  not  only  as 
regards  the  recovery  of  vision,  but  also  as  to  the  paralysis.  The 
condition  of  the  optic  papillae,  and  the  history  of  the  case,  lead 
us  to  conclude  that  the  loss  of  voluntary  power  over  the 
affected  limbs  depended  upon  a similar  cause  to  that  which 
induced  the  loss  of  power  in  the  retina,  and  hence  to  arrive  at 
the  conclusion  above  indicated  as  to  the  seat  of  the  effusion  in 
the  brain,  and  from  thence  into  the  sheath  of  the  optic  nerve 
and  papilla.  My  friend,  Dr.  V.  P.  Gibney,  of  New  York,  has  pub- 
lished the  results  of  some  very  interesting  cases  of  intermitting 
spinal  paralysis  of  malarial  origin.  Although  the  presence  of 
oedema  of  the  papilla  is  not  referred  to  in  these  cases,  never- 
theless, in  some  respects  they  are  of  the  same  character  as 
those  above  referred  to.  Dr.  Gibney  remarks  : — “ Let  me  state, 
too,  on  the  strength  of  cases  that  I have  not  reported  in  this 
paper,  because  they  were  not  intermittent,  or  relapsing,  if  this 
term  be  preferable,  that  there  may  be  spinal  paralysis  affecting 
one  side  or  a single  member,  clearly  traceable  to  malarial 
poisoning.  They  are  not  numerous,  however,  and  the  history 
will  generally  enable  one  to  exclude  a polio-myelitis  anterior. 

If  nervous  diseases  are  increasing,  as  many  authorities  claim, 
may  we  not  expect  to  find  the  cerebro-spinal  axis  the  more 
readily  and  the  more  frequently  influenced  by  malarial  poisoning, 
just  as  we  find  now  the  nerves  so  commonly  affected  ? ” 

I have  met  with  cases  of  serous  effusion  into  the  optic  papilla  Serous 
among  young  women  suffering  from  amenorrhaea  and  other  men- 
strual  disorders.  In  instances  of  this  kind  the  patient  usually  rhoea- 
complains  of  headache  and  impaired  sight,  which  increases 
periodically,  and  on  examining  the  eye  distinct  evidence  of 
effusion  into  the  optic  papilla  may  be  detected.  Cases  of  this 
description  are  to  be  treated  rather  with  reference  to  the  state  of 
the  patient’s  general  health  than  to  the  condition  of  the  optic 
disc. 

Y 
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Hyperaemia  of  the  Optic  Papilla  is  characterized  by  the 
papilla  assuming  a bright  scarlet  colour  and  velvety  appearance, 
with  a slight  amount  of  effusion,  so  that  its  outline  is  somewhat 
obscured,  especially  its  choroidal  border.  The  colour  of  the 
healthy  papilla  varies,  however,  in  different  individuals,  and  even 
in  the  same  person  under  various  circumstances  ; the  bright 
light  thrown  into  the  eye  by  the  ophthalmoscope  is  probably  suffi- 
cient to  excite  increased  vascularity.  It  follows,  therefore,  that 
it  requires  considerable  experience  to  enable  us  to  determine 
if  hyperaemia  is  present  or  otherwise.  However,  there  can 
hardly  be  a mistake  in  those  cases  in  which  the  disc  is  of  a per- 
sistent bright  rose  colour,  which  is  frequently  met  with  among 
patients  who  strain  their  eyes  to  overcome  some  error  of 
refraction  from  which  they  are  suffering.  Dimness  of  sight, 
headache  after  work,  and  pain  in  the  back  of  the  eye  are 
symptoms  often  complained  of  in  cases  of  this  description.  A 
condition  of  marked  hyperaemia,  and  occasionally  of  serous 
effusion  into  the  papilla,  is  also  occasionally  met  with  among 
girls  suffering  from  menstrual  troubles  ; or  it  may  depend  upon 
disorders  of  the  alimentary  canal.  In  some  instances  I have 
thought  that  the  irritation  caused  by  decayed  teeth  in  the  upper 
jaw  has  led  to  persistent  congestion  of  the  papilla.  Whether 
from  errors  of  refraction,  or  whatever  the  cause  of  the  hyper- 
eernia,  it  must  be  rectified,  if  possible,  and  the  affected  eye  kept 
at  rest  for  a time.  Persistent  hyperaemia  borders  so  closely  upon 
papillitis  that  the  line  of  demarcation  between  the  two  conditions 
is  often  very  slight,  and  demands  careful  attention. 

Optic  Neuritis. — Considering  the  intimate  relations  that 
exist  between  the  brain  and  the  optic  papilla,  we  shall  be  pre- 
pared to  accept  the  statement  that  ninety  per  cent,  of  cases  of 
bilateral  neuritis  are  the  result  of  disease  of  the  encephalon. 
On  the  other  hand,  the  nerve-elements  of  the  papilla  and  its  con- 
nective fibres  being  prolonged  into  the  retina,  it  follows  that 
neuritis  can  hardly  exist  for  any  length  of  time  without  com- 
promising the  integrity  of  the  retina. 

Pathologically,  optic  neuritis  may  be  divided  into  three 
classes  : — (i)  Interstitial;  (2)  Fibrinous  and  Purulent ; (3)  Me- 
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dullary.  But  as  it  is  doubtful  if  inflammation  ever  commences 
in,  or  is  confined  to,  the  purely  nerve  elements,  I shall  not 
attempt  to  describe  “ medullary  optic  neuritis.” 

Interstitial  Optic  Neuritis , from  a pathological  point  of  view,  Pathology, 
is  the  most  frequent  form  of  inflammation  affecting  the  optic 
nerve.  It  is  essentially  a disease  of  the  neuroglia  and  intersti- 
tial connective  tissue  of  the  nerve.  The  connective  tissue 
trabeculae  separating  the  bundles  of  the  nerve  are  found 
crowded  with  lymphoid  cells.  The  optic  papilla  is  much 
swollen,  and  contains  numerous  newly-formed  bloodvessels, 


and  ^frequently  spots  of  blood  (Fig.  48).  The  vessels  of  the 
optic  nerve  are  surrounded  by  layers  of  round  cells.  But  the 
nerve-fibres  are  only  slightly  affected,  unless  in  the  advanced 
stages  of  the  disease,  when  they  undergo  fatty  degeneration.  As 
the  new  cell-elements  become  developed  the  trabeculae  increase 
in  thickness,  and  at  the  same  time  the  vessels  are  compressed, 
and  ultimately  dwindle  away  to  fibrous  cords.  It  often  happens 
that  first  one  part  of  the  nerve  and  then  another  is  affected  in 
this  way.  Changes  in  the  elements  of  the  papilla  occur  pre- 
cisely similar  to  those  in  the  nerve.  The  retina  becomes  thin 
and  in  the  later  stages  of  the  disease  peri-vasculitis  and  inter- 
stitial retinitis  are  observed. 


Fig.  48. 


From  Dr.  A.  Alt. 
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similar  forms  of  inflammation  from  one  or  other  of  the  meninges 
of  the  brain.  There  is  congestion  of  the  vessels  contained  in 
the  sheath  of  the  optic  nerve.  The  intervaginal  spaces  or 
sheath  of  the  nerve  is  distended  with  serous  fluid.  Rapid  prolife- 
ration of  the  endothelial  cells  takes  place,  and  the  lymph  spaces 
soon  become  occupied  by  connective  tissue,  so  that  the  inter- 
vaginal  spaces  are  obliterated.  During  these  changes  the  optic 
papilla  is  intensely  congested,  haemorrhages  are  frequently  found 
among  its  elements ; its  connective  tissue  becomes  hyper- 
trophied, and  the  nerve  elements  disappear. 

The  purulent  form  of  neuritis  is  comparatively  rare,  and  is. 
caused  by  an  extension  of  suppurative  meningitis  to  the  optic 
nerve. 

The  results  of  the  various  forms  of  optic  neuritis,  in  addition 
to  the  dangers  already  referred  to,  are  atrophy  of  the  papilla 
and  alterations  in  the  retina.  Inwards  from  the  hypertrophied 
lamina  cribrosa,  the  nerve  elements  of  the  papilla  often  become 
atrophied,  but  can  usually  be  distinguished  from  the  surrounding 
connective  tissue,  unless  in  advanced  cases,  when  the  disc  is 
converted  into  a net-work  of  areolar  tissue,  the  meshes  of  which 
are  empty  ; as  this  connective  tissue  contracts,  and  the  nerve 
structure  disappears,  atrophic  excavation  of  the  optic  papilla 
ensues.  So  that  in  some  specimens  we  find  the  elements 
forming  the  papilla  have  entirely  been  removed  and  the  optic 
disc  is  formed  by  the  hypertrophied  trabeculte  of  the  lamina 
cribrosa  ; the  vessels  of  the  disc  and  retina  have  almost  dis- 
appeared, and  atrophy  of  the  nerve-fibre  layers  of  the  retina  is 
marked. 

The  vitreous  body  in  proximity  to  an  inflamed  papilla  often 
becomes  infiltrated  with  round  cells,  which,  as  they  grow,  form 
a nodule  of  connective  tissue  projecting  into  the  vitreous 
chamber.  New  tissue  thus  produced  occasionally  fills  in  the 
excavation  otherwise  found  in  the  atrophied  optic  papilla. 

Symptoms  of  Neuj'itis. — In  the  early  stages  of  optic  neuritis, 
if  the  eye  is  examined  by  the  direct  ophthalmoscopic  method, 
the  disc  will  be  seen  of  a rose-red  colour  ; it  is  swollen  and 
cloudy  from  effusion,  so  that  its  margin  is  more  or  less  indis- 
tinct, but  by  the  indirect  method  this  cloudiness  may  not  be 
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perceptible.  If  the  neuritis  continues,  the  red  tint  of  the  papilla 
becomes  deeper,  or  it  assumes  a reddish-grey  tint,  d he  swelling 
increases,  so  that  there  is  an  evident  displacement  of  parts  in 
lateral  or  vertical  movements  of  the  ophthalmoscope.  The  peri- 
phery of  the  swollen  disc  is  striated,  in  consequence  of  the 
opaque  condition  of  the  inflamed  connective  tissue  and  the 
engorged  vessels  that  pass  between  the  swollen  fibres.  This 
striated  condition  of  the  periphery  of  the  disc  passes  gradually 
into  the  tint  of  the  surrounding  retina ; but  the  centre  of  the 
disc  is  of  a uniform  greyish,  or  it  may  be  dark  red  colour  (Plate 
II.  Fig.  1). 

These  changes  in  the  papilla  may  be  more  marked  in  one 
part  of  the  disc  than  another,  so  that  the  edge  of  the  disc  may 
be  clearly  defined,  perhaps  on  the  temporal  side,  while  the  nasal 
side  of  the  papilla  is  completely  obscured  by  opaque  tissue. 

Haemorrhages  are  frequent  in  this  stage  of  neuritis  ; they  Hsemor- 

A . rhcigc* 

occur  sometimes  on  the  surface,  or  beyond  the  edge  of  the  disc. 

White  lines  and  spots  are  not  uncommon.  The  arteries  are  not 
much  altered  in  cases  of  slight  neuritis.  The  veins  appear  dark 
as  they  pass  down  the  sides  of  the  central  swelling,  and  are  at 
times  dilated  from  pressure.  As  the  neuritis  increases  these 
symptoms  are  augmented ; the  swelling  of  the  disc  is  very 
marked.  The  veins  are  engorged  with  blood,  and  the  vessels  Advancing 
as  they  cross  the  disc  are  often  obscured  in  its  swollen  and  b' 
opaque  tissue.  The  central  depression  in  some  cases  is  very 
marked,  in  consequence  of  the  neuritis  being  chiefly  confined  to 
the  periphery  of  the  disc,  in  other  cases  the  engorged  tissues 
extend  further  over  the  retina.  It  often  happens  that  symptoms 
such  as  those  described  gradually  pass  away,  and  the  disc  Improving, 
resumes  its  natural  condition. 

Supposing,  however,  that  the  inflammatory  symptoms  increase,  increasing 
we  then  find  that  the  swollen  papilla  becomes  more  prominent,  Neuntlb- 
and  extends  further  over  the  retina.  Symptoms  of  strangulation  Symptoms* 
of  the  retinal  vessels  become  conspicuous ; the  arteries  are  much 
narrowed,  and  frequently  concealed  by  the  inflammatory  swel- 
ling. The  veins  are  likewise  buried  in  the  exudation,  and 
immediately  beyond  the  swelling  appear  greatly  distended ; 
they  are  often  remarkably  tortuous,  and  even  assume  a cork- 
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screw  form  in  consequence  of  their  elongation.  The  swollen 
disc  is  of  a dark  red  colour,  and  striated  by  the  engorged  vessels 
and  extravasated  blood.  Haemorrhages  of  large  size  may 
generally  be  seen  scattered  over  the  fundus  of  the  eye.  After  a 
severe  attack  of  neuritis  the  disc  in  the  greater  number  of  cases 
gradually  clears,  its  vessels,  especially  the  arteries  and  those  of  the 
retina  are  much  contracted,  the  disc  assuming  a greyish-white 
appearance.  The  outline  of  the  disc  is  often  blurred,  and  bordered 
in  places  by  black  pigment.  In  some  cases  we  notice  a narrow 
zone  of  atrophied  choroid  surrounding  the  disc  to  a greater  or 
less  extent ; this  zone  occasionally  assumes  somewhat  the  ap- 
pearance of  a narrow  posterior  staphyloma,  and  is  usually 
bounded  externally  by  a band  of  black  pigment.  In  advanced 
cases  the  optic  disc  is  excavated,  a condition  only  to  be 
thoroughly  appreciated  by  means  of  the  direct  method  of 
examination. 

Patients  suffering  from  optic  neuritis  often  complain  of  loss  of 
sight,  but  the  ophthalmoscopic  indications  are  not  a safe  guide  as 
to  the  extent  of  impairment  of  sight.  It  sometimes  happens  that 
with  the  appearance  of  well-developed  neuritis  a patient  can  see 
fairly  well.  On  the  other  hand,  in  some  instances  of  only  slight 
engorgement  of  the  vessels  of  the  papilla,  and  faint  oedema  of  the 
disc,  the  patient  will  have  almost  lost  all  perception  of  light. 
In  the  same  way,  it  is  unsafe,  simply  from  the  appearance  of 
the  papilla,  which  may  seem  to  be  atrophied,  to  judge  of  the 
amount  of  vision  which  a patient  possesses.  In  many  instances 
of  neuritis  there  is  marked  diminution  in  the  extent  of  the 
visual  field,  depending  on  atrophy  of  the  outer  part  of  the  retina. 
In  other  cases  central  scotoma  may  exist  with  loss  of  colour- 
vision.  The  field  of  vision  demands  careful  consideration  in 
all  instances  of  neuritis  and  atrophy  of  the  papilla. 

In  cases  of  neuritis  the  state  of  the  pupil  is  uncertain.  The 
patient  often  complains  of  coloured  spots  or  streaks  in  the  field 
of  vision  ; and  has  more  or  less  completely  lost  the  colour-sense. 
Imperfect  memory,  giddiness,  unmeaning  vomiting  and  consti- 
pation, with  pronounced  paroxysmal  attacks  of  violent  pain  in 
the  head,  point  to  cerebral  mischief.  A careful  inquiry  must 
be  made  regarding  any  evidence  of  acquired  or  hereditary 
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syphilis  ; and  the  condition  of  the  urine  with  reference  to  the 
presence  of  albumen  or  sugar  are  points  never  to  be  neglected 
when  examining  patients  suffering  from  optic  neuritis.  In  other 
cases  there  may  be  symptoms  indicating  the  existence  of  a 
tumour  in  the  orbit  (p.  57),  or  of  previous  cellulitis. 

Causes. — It  is  beyond  my  province  in  a work  of  this  kind 
fully  to  enter  on  a discussion  of  the  causes  of  optic  neuritis. 
The  truth  is,  that  the  majority  of  these  cases  belong  more 
strictly  to  the  physician  than  to  the  surgeon.  Nevertheless,  we 
are  so  constantly  consulted  by  patients  suffering  from  impaired 
vision  depending  upon  neuritis,  that  it  is  necessary  we  should  be 
able  to  form  an  opinion  as  to  the  meaning  of  this  symptom  in 
the  various  cases  that  come  under  our  notice. 

I have  seen  so  many  instances  of  oedema  of  the  optic  nerve 
accompanied  with  total  loss  of  sight  during  the  existence  of  the 
effusion,  but  which  have  ultimately  recovered,  that  I cannot 
think  pressure  upon  the  nerve  from  serous  effusion  is  a frequent 
cause  of  neuritis.  In  confirmation  of  this  idea  it  may  be 
mentioned  that  the  presence  of  a tumour  in  the  orbit  pressing 
upon  the  optic  nerve,  by  no  means  invariably  induces  symptoms 
of  papillitis.  On  the  other  hand,  inflammation  of  the  cellular 
tissue  of  the  orbit  frequently  leads  to  papillitis,  the  inflamma  - 
tory action  extending  to  the  optic  nerve.  From  these  facts  we 
shall  be  prepared  to  concur  in  the  idea,  that  in  instances  of 
tumours  of  the  brain,  neuritis  is  not  caused  by  the  pressure 
exercised  by  the  morbid  growth  on  the  contents  of  the  skull, 
but  that  in  all  probability  the  neuritis  is  the  result  of  central 
irritation  extending  along  the  course  of  the  nerve  to  the  papilla. 

The  existence  of  severe  headache,  and  other  symptoms  to 
which  I have  referred,  point  to  the  fact  that  gummata  and  other 
growths  within  the  skull  at  times  excite  irritation.  And  we  have 
strong  evidence  against  serous  effusion  being  a cause  of  neuritis, 
so  that  we  naturally  fall  back  upon  the  theory  above  referred 
to  as  the  cause  of  the  majority  of  instances  of  bilateral 
papillitis. 

At  the  same  time,  it  must  be  admitted  that  neuritis  may 
be  caused  by  sympathetic  irritation.  The  distinction  between 
neuritis  the  result  of  inflammation  extending  from  a diseased 
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centre,  and  that  induced  by  sympathetic  irritation,  may  be  best 
explained  by  referring  to  cases  of  injury  to  the  eyeball.  My 
colleague,  Mr.  Juler,  has  shown  me  some  very  beautiful  prepa- 
rations demonstrating  the  fact  that,  in  instances  of  injured  eyes 
removed  to  avert  cyclitis  in  the  sound  eye,  there  is  evidence  of 
well-marked  interstitial  neuritis  in  the  optic  nerve  of  the  excised 
globe.  In  speaking  of  cyclitis  occurring  in  the  second  eye  after 
injury  to  the  other  one,  I stated  that  in  many  such  cases,  if  ex- 
amined sufficiently  early,  papillitis  might  be  detected.  Neuritis 
of  this  kind  is  in  all  probability  caused  by  a direct  propagation  of 
the  inflammatory  action  excited  in  the  optic  nerve  of  the  injured 
eye  to  the  sound  one.  Most  surgeons  must  be  aware  of  the 
fact  that,  shortly  after  excising  a diseased  globe,  the  sight  of  the 
other  eye  often  becomes  hazy,  a condition,  I think,  produced  by 
the  irritation  caused  by  the  division  of  one  optic  nerve  propa- 
gated directed  to  the  other  papilla.  These  are  instances  of  in- 
flammation directly  passing  from  an  inflamed  area  along  the 
course  of  the  optic  track,  and  are  in  many  respects  analogous  to 
the  papillitis  which  is  frequently  met  with  in  cases  of  cellulitis  of 
the  orbit. 

On  the  other  hand,  these  facts  by  no  means  explain  the 
circumstances  attending  cyclitis  in  a sound  eye,  the  result  of 
an  injury  to  the  other  eye.  There  can  be  hardly  any  question 
as  to  cases  of  this  kind  depending  upon  sympathetic  irritation 
of  the  injured  ciliary  nerves  ; and  we  have  evidence  tending 
strongly  in  favour  of  the  idea  that  irritation  of  a distant  nerve 
may  induce  neuritis,  and  consequent  atrophy  of  the  optic  disc. 
I allude  to  cases  of  wounds  involving  the  supra-orbital  nerve. 
I have  a case  of  this  description  now  under  observation  in 
which  a patient  received  an  incised  wound  over  the  inner  part 
of  the  right  eyebrow  and  forehead.  For  some  weeks  after  the 
accident  no  impairment  of  vision  in  the  corresponding  eye  was 
observed  ; the  patient  then  gradually  lost  the  sight  of  the  eye. 
When  first  I saw  him  well-marked  papillitis  existed,  and  has 
terminated  in  atrophy  of  the  disc.  In  this  case,  as  cicatrization 
of  the  wound  in  the  forehead  was  completed,  doubtless  some  of 
the  fibres  of  the  supra-orbital  nerve  became  involved,  and  by 
sympathetic  action  caused  the  neuritis  (p.  79).  I have  seen 
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several  cases  of  this  kind,  and  they  confirm  me  in  the  opinion 
that  neuritis  may  result,  not  only  from  the  direct  extension  of 
inflammation  from  a diseased  area  along  the  course  of  the  optic 
nerve,  but  also  from  sympathetic  irritation. 

Symptoms. — Whatever  may  be  the  cause  of  neuritis,  we  can  Symptoms. 
only  diagnose  the  existence  of  this  condition  by  means  of  the 
ophthalmoscope.  But  although  we  can  readily  demonstrate  the 
existence  of  the  lesion,  we  are  unable  from  the  appearance  pre- 
sented by  the  papilla  to  determine  the  nature  of  the  cause  which 
has  given  rise  to  inflammation  of  the  disc.  The  determining  cause 
of  the  neuritis  must  be  arrived  at  from  a consideration  of  the 
symptoms  from  which  the  patient  suffers.  Among  the  causes,  I 
may  refer  to  malaria,  syphilis,  tabes  dorsalis,  and  various  poisons, 
such  as  tobacco  and  lead,  which  appear  to  excite  inflammatory 
action  in  the  elements  forming  the  papilla. 

Malarial  Neuro-Retinitis. — The  following  case  illus-  malarial 
trates  the  circumstances  of  neuro-retinitis  resulting  from  malarial  ^“FN“'TIS 
fever.  H.,  aged  twenty-four,  having  served  with  his  regiment  at 
Peshawur,  was  ordered  to  Cabul.  He  had  suffered  from  an  attack 
of  remittent  fever  and  from  repeated  “ fits  of  ague.”  On  his 
return  from  Afghanistan,  while  on  the  march  to  Meerut,  he 
noticed  one  morning  that  everything  appeared  dim  before  him  ; 
towards  evening  he  saw  better,  but  next  day,  after  an  attack  of 
ague,  his  sight  became  so  much  worse  that  he  had  to  discon- 
tinue military  duty.  At  this  time  he  was  seen  by  Surgeon-Major 
Maxwell,  who  reported  that  Mr.  H.  “had  neuro-retinitis  of  the 
left  eye  of  an  extensive  nature,  and  less  so  in  the  right  eye.  The 
left  optic  disc  was  indistinct  and  congested,  the  vessels  engorged 
and  tortuous,  bending  over  the  swollen  portion  of  the  retina. 

The  vessels  were  in  some  places  concealed  by  the  swelling  of 
the  retina.  The  right  eye  presented  signs  of  disease  similar  to 
the  left.  He  was  already  quite  blind  ; pupils  dilated,  very 
inactive.  H.  has  had  constant  attacks  of  malarial  fever,  and 
has  enlargement  of  his  spleen  ; otherwise  his  health  has  been 
good.  There  is  no  suspicion  of  syphilis.”  At  the  time  of  this 
report  drawings  were  made  of  the  condition  of  H.;s  eyes,  and 
are  characteristic  of  neuro-retinitis  in  both  eyes,  with  white 
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spots  near  the  macula  lutea,  the  result  of  previous  haemorrhages 
into  the  left  retina.  I saw  this  patient  on  his  arrival  in  England, 
three  months  after  the  commencement  of  the  affection  of  his 
eyes  above  referred  to.  He  had  then  been  free  from  ague  for 
two  months  ; his  spleen  was  still  enlarged  ; there  was  no  albumen 
in  his  urine.  The  symptoms  of  neuro-retinitis  were  well-marked 
in  the  left  eye,  and  also  the  white  patches  and  small  filiform 
haemorrhages  near  the  yellow  spot.  In  the  right  eye  the  papilla 
had  commenced  to  show  itself  from  behind  the  inflammatory 
effusion.  At  this  time  the  sight  in  both  eyes  at  twenty  feet  was 
ml,  but  at  eight  inches  the  patient  could  make  out  No.  6 of 
Snellen  with  the  right  eye  ; with  the  left  he  could  only  count 
fingers.  Full  doses  of  liquor  arsenicalis  were  prescribed,  and 
the  patient  sent  to  a healthy  part  of  the  country.  The  symptoms 
of  neuro-retinitis  entirely  passed  away,  the  spleen  resumed  its 
normal  size,  and  the  patient  entirely  recovered  his  sight,  and 
was  able  to  resume  his  military  duties  within  a year’s  time 
of  his  arrival  in  England. 

I have  now  seen  a considerable  number  of  cases  of  this  kind, 
in  which  the  symptoms  of  neuro-retinitis  have  been  so  directly 
associated  with  malaria  that  they  certainly  seem  to  depend  upon 
a common  cause.  I may  refer  to  the  remarks  already  made 
respecting  oedema  of  the  papilla  the  result  of  malaria  as  con- 
firming this  idea,  and  illustrating  the  method  of  treatment  to 
be  adopted  in  such  cases  (p.  319). 

Ancemia . — Optic  neuritis  is  not  uncommon  in  girls  suffering 
from  chlorosis  ; and  the  papillitis  rapidly  disappears  under  the 
influence  of  iron.  It  is  quite  possible,  therefore,  that  malaria, 
by  causing  alterations  in  the  general  blood  state,  may  lead  to 
optic  neuritis. 

Syphilitic  Neuro-Retinitis  (Plate  II.,  Fig.  II.). — The  pre- 
sence of  this  form  of  disease  is  determined  more  from  the  pre- 
vious history  of  the  case  than  from  characteristic  appearances 
presented  by  the  lesion,  and,  as  we  might  naturally  have 
expected,  is  frequently  complicated  by  diseases  of  the  choroid 
and  iris.  In  thd  choroid,  under  these  circumstances,  we  notice 
that  the  pigment-cells  become  heaped  into  small  masses,  present- 
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ing,  when  examined  by  the  ophthalmoscope,  the  "appearance  of 
greyish  or  dark  dots  and  patches.  At  the  same  time  the  vitreous  vitreous, 
undergoes  degeneration  ; it  becomes  clouded,  fluid,  and  occu- 
pied by  dark  flakes,  thus  shrouding  the  retina  from  our  view, 
sometimes  rendering  the  changes  going  on  in  the  optic  disc  and 
parts  around  obscure. 


Syphilitic  neuro-retinitis  commences  with  hyperaemia  of  the 
disc  and  venous  congestion  of  the  retina,  the  arteries  being 
diminished  in  calibre  ; and  the  papilla  soon  becomes  obscured 
by  a cloud  ;of  effusion.  The  course  of  the  retinal  vessels  is 
frequently  marked  by  a greyish  film,  which  runs  along  the  out- 
side of  the  vessels,  gradually  shading  off  into  the  healthy  retina. 
The  optic  disc  is  swollen  and  hazy,  the  haziness  extending 
beyond  its  circumference  to  a variable  distance  over  the  retina. 
This  greyish  film  on  the  retina  is  seldom  uniform  ; but  as  in 
syphilitic  keratitis,  so  in  retinitis,  one  part  of  the  affected  struc- 
ture is  usually  more  hazy  than  another.  This  is  often  particu- 
larly the  case  near  the  axis  of  vision,  where  small  punctiform 
opacities  of  the  retina  are  noticed  in  syphilitic  inflammation  of 
this  structure  : and  these  opaque  spots  undergo  rapid  alterations, 
often  disappearing  in  the  course  of  a few  days. 

If  the  abnormal  action  continues  unchecked,  further  changes 
in  the  retina  become  developed,  for  as  the  exudation  becomes 
organized  the  tissues  involved  grow  opaque,  and  the  nerve 
structure  of  the  retina  is  destroyed,  a white  glistening  patch 
appearing  in  the  place  of  the  originally  inflamed  tissue.  The 
vessels  passing  to  and  from  the  inflamed  patch  may  be  slightly 
congested,  but  this  is  by  no  means  a constant  appearance  ; the 
bloodvessels  can  seldom  be  traced  through  the  inflamed  area, 
as  the  tissue,  in  the  act  of  becoming  organized,  contracts  and 
obliterates  them.  Hsemorrhages  are  not  of  common  occurrence 
in  this  form  of  retinitis. 

Syphilitic  neuro-retinitis,  as  I have  above  remarked,  is  in 
many  cases  preceded  by  iritis  and  irido-choroiditis,  so  that  we 
may  expect  to  meet  with  evidence  of  pre-existing  mischief  in 
these  structures;  nevertheless,  this  is  not  always  the  case,  for 
instances  undoubtedly  occur  in  which  constitutional  syphilis 
being  present,  the  poison  selects  the  papilla  and  retina  as  the 
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first  structure  for  attack  in  the  eye.  Under  any  circumstances 
syphilitic  neuro-retinitis  having  commenced,  the  patient  com- 
plains principally  of  impairment  of  vision,  it  may  be  in  one  or 
both  eyes  ; the  diminution  of  sight  may  be  sudden  or  may  creep 
on  very  slowly  ; it  not  uncommonly  has  periods  of  amendment, 
and  then  becomes  worse  than  ever  again.  The  field  of  vision 
presents  spots  of  almost  total  blindness,  other  parts  being  com- 
paratively normal ; evidently  dependent  upon  the  disposition  of 
the  diseased  action  to  affect  some  part  of  the  nervous  tissue  of 
the  retina  at  one  time,  more  intensely  than  at  another,  thus 
altering  the  state  of  the  visual  field  from  time  to  time.  When 
sclerosis  of  any  part  of  the  retina  has  been  completely  estab- 
lished, and  the  nervous  and  vascular  tissues  destroyed,  this  spot 
remains  as  a black  patch  in  the  visual  field.  The  general 
dimness  of  sight  is  in  most  instances  increased  by  the  changes 
already  noticed  as  common  in  the  vitreous  in  cases  of  this 
kind. 

Prognosis. — The  prognosis  of  this  form  of  neuro-retinitis 
depends  very  much  upon  the  stage  of  the  disease  when  first 
brought  under  our  observation.  If  we  discover  no  gi'eat  changes 
in  the  retina  or  choroid  our  prognosis  may  be  favourable,  even 
to  the  hope  of  restoring  sight.  But  the  disease  being  a consti- 
tutional one  is  apt  to  recur,  and  we  must  caution  our  patient 
accordingly,  impressing  on  him  the  necessity  of  applying  to  us 
the  instant  he  discovers  any  retrogression  in  his  power  of  sight. 
When  once  dense  opaque  patches  have  formed  in  the  retina  I 
need  hardly  say  we  can  entertain  no  hope  of  the  corresponding 
portion  of  the  nerve  regaining  its  functions. 

Treatment. — I would  refer  the  reader  to  the  remarks  I have 
already  made  regarding  the  treatment  of  syphilitic  iritis  ; a 
long-continued  and  carefully  managed  course  of  mercury  is,  I 
am  convinced,  the  correct  treatment  for  cases  of  this  descrip- 
tion. Like  most  other  practitioners,  I have  had  my  seasons  of 
doubt  as  to  the  necessity  for  administering  mercury  for  the 
relief  of  syphilis,  and  although  I still  believe  it  is  impossible 
in  all  cases  to  cttre  syphilis,  nevertheless  I am  equally  sure  we 
may  generally  destroy  the  passing  effect  of  syphilis  on  the  tissues 
of  the  body  by  means  of  mercury,  and  in  few  instances  are  the 
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curative  effects  of  this  drug  more  marked  than  in  cases  of 
syphilitic  retinitis. 

Inherited  Syphilitic  Neuro-Retinitis  generally  comes  inherited 
on  in  infancy,  and,  unfortunately,  there  are  no  external  symp-  rYtinith1^ 
toms  to  mark  the  progress,  or  even  the  existence,  of  this  formid-  F°f™^yon  in 
able  disease  ; and  it  is  only  as  the  child  grows  older  that  his 
vision  is  discovered  to  be  defective.  He  is  then,  perhaps,  sup-  recognized, 
posed  to  be  short-sighted,  or  to  have  some  affection  of  the  eyes 
depending  on  dentition,  which  it  is  hoped  he  will  outgrow ; 
whereas  the  disease,  if  its  real  nature  were  recognized  and 
judiciously  treated,  might  very  possibly  be  alleviated,  and  the 
sight  saved.  The  importance  of  making  an  ophthalmoscopic 
examination  in  a case  of  imperfect  vision  among  young  children 
cannot  be  too  strongly  enforced.  Should  patches  of  syphilitic 
inflammation  exist  in  the  eye,  we  must  at  once  resort  to  the 
treatment  I have  recommended  in  cases  of  similar  affections  of 
the  iris— namely,  mercurial  inunction,  or  the  administration  of 
the  iodide  of  mercury,  together  with  tonics. 

Nephritic  neuro-retinitis,  met  with  in  Bright’s  disease,  is  a Neuro- 
subject to  which  I shall  return  when  considering  affections  Bright’s10 
of  the  retina,  because  in  not  a few  cases  of  the  kind  neuritis  disease, 
is  far  less  a feature  of  the  disease  than  the  changes  observed 
in  the  retina.  As  Dr.  Gowers,  however,  remarks,  in  some  cases 
the  inflammation  of  the  optic  nerve  predominates  over  the  other 
retinal  changes,  to  such  an  extent  that  it  may  appear  to  be  the 
only  alteration,  and  may  present  exactly  the  same  aspect  which 
is  common  to  papillitis,  the  result  of  intra-cranial  disease. 

A careful  examination  will  show,  in  almost  all  cases,  signs  of 
retinal  degeneration ; it  may  be  only  a few  white  spots  in  the 
retina.  Small  haemorrhages  are  also  frequently  seen,  and  in 
many  cases  white  patches  and  filiform  haemorrhages. 

ATROPHY  OF  THE  OPTIC  PAPILLA. 

(Fig.  III.,  Plate  i). — It  not  unfrequently  happens  that,  after  the  Atrophy 
optic  papilla  has  been  inflamed,  the  haziness  and  other  symptoms  neuritis, 
of  neuritis  gradually  pass  away,  and  the  disc  assumes  almost  its 
normal  appearance.  But  in  the  greater  number  of  such  cases  the 


334 


TOBACCO  AMAUROSIS. 


exudation  in  and  about  the  inflamed  disc  becomes  more  or  less 
organized,  and  the  consequence  is,  from  the  pressure  exercised 
by  the  organized  tissue  on  the  vessels  and  nerve  of  the  papilla, 
they  become  atrophied. 

Under  these  circumstances,  we  frequently  find  that  the  disc 
assumes  an  opaque  white  or  bluish-green  appearance.  The 
margin  of  the  disc  is  blurred  and  irregular,  and  often  marked 
by  a deposit  of  black  choroidal  pigment.  The  retinal  artery  is 
generally  diminished  in  calibre  ; the  veins  may  remain  more  or 
less  tortuous  ; but  there  are  many  exceptions  to  this  condition  of 
the  vessels.  But  in  pronounced  cases  of  atrophy  of  the  papilla 
its  opaque  white  appearance  is  characteristic.  In  advanced 
atrophy  the  papilla  is  usually  excavated,  a condition  I shall 
refer  to  under  the  head  of  glaucoma. 

It  is  almost  unnecessary  to  remark  that  an  atrophied  papilla 
is  a permanent  condition,  and  is  uninfluenced  by  treatment. 


Atrophy  of 
disc  from 
tobacco. 


Sight 

impaired. 


Day  and 
colour  blind' 
ness. 


Tobacco  Amaurosis,  or  Atrophy  of  the  Papilla.— 
Among  the  various  causes  which  give  rise  to  atrophy  of  the 
papilla,  I must  refer  to  the  effects  of  excessive  tobacco  smoking, 
too  often  combined  with  excessive  drinking.  I formerly  had 
some  doubts  in  my  mind  as  to  the  supposed  deleterious  influence 
which  tobacco  and  alcohol,  either  combined  or  separately,  have 
upon  the  optic  nerve.  But  I have  no  hesitation  now  in  affirming, 
with  Dr.  David  Webster,  of  New  York,  “that  the  abuse  of 
alcohol  alone,  or  of  alcohol  and  tobacco  combined,  may  produce 
impairment  of  vision  ranging  from  the  slightest  blurring  to  total 
blindness.”  The  following  are  the  characteristic  symptoms  of 
this  form  of  disease  : — 

The  patient  usually  finds  that  his  sight  has  become  somewhat 
suddenly  enfeebled.  The  acuteness  of  vision  is  sensibly  dimi- 
nished, the  patients  perhaps  being  scarcely  able  to  read  Nos.  3 
or  io  test  types,  while  in  some  cases  they  cannot  distinguish 
even  the  largest  type.  A sort  of  white  haze  seems  to  envelop 
every  object,  and  improvement  generally  takes  place  towards 
evening  or  on  dull  days,  the  haze  then  being  less  apparent. 
The  perversion  of  the  chromatic  faculty  is  marked.  Yellow,  red 
and  green  are  often  confounded  with  each  other.  Th  es 
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patients  frequently  see  double  or  triple,  probably  on  account  Double 

of  spasmodic  contractions  of  the  muscles  of  the  eye.  The  Vlblon* 

pupils  are  not  alike  in  the  two  eyes,  one  being  generally  larger 

than  the  other,  and  often  irregular.  No  other  alteration  is 

observed  in  the  exterior  of  the  eyes.  Ophthalmoscopic  exami-  Ophthalmo- 

scopic  signs. 

nation  in  early  stages  of  this  affection  often  demonstrates 
serous  suffusion,  especially  in  the  vicinity  of  the  vessels.  The 
arteries  in  some  places  exhibit  spasmodic  contractions,  while 
the  veins  are  tortuous  and  gorged.  This  disposition  is  observed 
to  be  more  marked  as  the  disease  becomes  prolonged,  and  then 
the  papilla  of  the  optic  nerve  is  pale  and  whitened.  De  Wecker, 
however,  states  that  he  has  never  seen  general  pallor  of  the  disc 
leading  to  atrophy  in  these  cases. 

From  the  above  statement  of  symptoms,  it  appears  that  Diagnosis. 
tobacco  and  alcoholic  amblyopia  is  an  affection  of  the  eye  apart 
from  atrophy  of  the  papilla  from  other  causes,  such  as  neuritis 
-or  tabes.  Tobacco  amaurosis  may  even  be  completely  cured,  to 
return  again  after  renewed  excesses  in  drinking  and  smoking. 

With  respect  to  the  pathology  of  this  form  of  atrophy  of  the  Pathology, 
papilla,  M.  Galezowski  says  that  “ it  is  due  to  a kind  of  paresis 
of  the  longitudinal  muscular  fibres  of  the  arteries,  which  act  in 
dilating  them,  and  to  a spasmodic  contraction  of  the  circular 
fibres  of  these  same  vessels.  The  blood  does  not  arrive  in  a 
sufficient  quantity  for  the  arteries,  while  the  veins  undergo  a 
kind  of  passive  stasis.”  In  conformity  with  this  view,  a colly-  Treatment. 
rium  of  eserine  has  been  employed  as  a means  of  inducing 
relaxation  of  the  spasmodic  contraction  of  the  arteries.  The 
efficacy  of  this  agent  is  incontestable,  for  the  patients  are  some- 
times immediately  relieved,  seeing  better  during  the  whole 
period  that  its  action  continues,  while  its  daily  use  leads  to  a 
sensible  amelioration.  In  many  of  the  cases  large  doses  of 
bromide  of  potassium  have  produced  sensible  amelioration. 

To  sum  up  : — i.  The  disease  appears  as  a consequence  of  Summary, 
prolonged  indulgence  in  tobacco  and  alcohol,  and  especially 
when  the  latter  is  taken  fasting  or  before  dinner.  2.  Bad  food 
and  a wretched  condition  of  existence  predispose  to  its  develop- 
ment. 3.  Complete  abstinence  from  alcoholic  drinks  and 
tobacco  during  several  weeks  or  months  is  an  indispensable 
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condition  for  recovery.  4.  The  bromide  of  potassium  is  a very 
efficacious  remedy  : and  the  eserine  collyrium  is  one  of  the  best 
means  of  combating  the  visual  disturbance.  5.  This  form  of 
atrophy  is  tractable  when  treated  at  an  early  period  ; but  later 
it  becomes  a serious  affection,  which  cannot  be  relieved. 

Plumbic  Atrophy  of  the  Optic  Papilla.  — Patients 
labouring  under  the  influence  of  lead  poisoning,  occasionally 
suffer  from  optic  neuritis.  Amongst  the  ophthalmoscopic  features 
of  plumbic  neuritis  we  may  mention  the  small  amount  of  exuda- 
tion usually  present,  and  the  early  and  great  diminution  in  size 
of  the  arteria  and  vena  centralis.  The  choroid  does  not  appear 
to  be  in  the  least  implicated.  These  cases  of  plumbic  neuritis 
would  appear  generally  to  lead  to  complete  blindness. 

In  another  class  of  these  cases  the  optic  neuritis  commences 
with  hyperaemia  of  the  disc  and  retina,  followed  by  partial  hazi- 
ness of  the  disc,  extending  some  little  distance  over  the  retina. 
The  disc,  or  rather  the  outer  part  of  it,  as  a general  rule, 
becomes  pale  and  atrophied,  the  inner  half  retaining  its  normal 
appearance. 

Atrophy  'of  Disc  in  Tabes  Dorsalis. — My  friend  Dr. 
Buzzard  insists  upon  the  importance  to  be  attached  to  a 
recognition  of  the  changes  that  occur  in  the  optic  disc  in 
cases  of  tabes.  The  more  carefully  these  changes  are  studied, 
the  more  frequently  will  they  be  found  in  that  numerous  class 
of  ill-defined  cases  of  atrophy  of  the  optic  disc  which  come 
under  the  cognizance  of  ophthalmic  surgeons.  A patient  applies 
to  us  complaining  of  dimness  of  sight;  on  examining  his  eyes  we 
find  that  his  optic  discs  are  of  an  opaque  white  or  bluish-green 
appearance,  the  retinal  vessels  frequently  being  undiminished  in 
size.  Under  these  circumstances  we  should  invariably  turn  our 
attention  to  the  existence  or  otherwise  of  symptoms  of  tabes.  In 
many  of  these  cases  we  shall  find  that  the  patient’s  pupils  are 
extremely  contracted,  and  do  not  respond  to  the  stimulus  of 
light,  we  then  apply  the  Argyll-Robertson  test.  This  test  con- 
sists in  making  the  patient  look  intently  at  an  object  held  close 
in  front  of  his  nose.  An  inordinate  power  of  accommodation 
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being  thus  called  into  play,  supposing  tabes  exists  the  pupils 
frequently  contract,  but  the  instant  the  patient  looks  at  a distant 
object  they  resume  their  former  calibre,  and  do  not  respond  to 
the  stimulus  of  light. 

Dr.  Buzzard  recommends  the  ophthalmoscope  as  a convenient 
mode  of  using  this  test.  The  patient  should  be  directed  to 
look  over  your  shoulder  at  some  object  in  the  distance.  With 
the  ophthalmoscopic  mirror  you  then  cast  a strong  light  upon 
his  eye,  while  at  the  same  time  you  watch  through  a convex 
lens  for  any  variation  in  the  size  of  the  pupil.  Supposing  that 
the  pupil  does  not  contract  to  light,  the  patient  may  next  be 
told  to  look  alternately  at  a distant  object,  and  at  one  almost  in 
a line  with  it,  but  within  a short  distance  of  his  eye.  Uniform  Ophthalmo- 
illumination  of  the  surface  of  the  eye  should  be  maintained  scope' 
during  the  continuance  of  the  examination,  and  the  diameter  of 
the  pupil  watched  as  the  patient’s  gaze  is  shifted  from  a distant 
to  a near  object.* 

Dr.  Buzzard  explains  this  symptom  in  cases  of  tabes,  by 
reference  to  the  fact  that  the  movements  of  the  iris  are  of  two 
kinds,  reflex  and  voluntary.  Reflex  action  is  exhibited  as  con- 
striction of  the  pupil  in  consequence  of  the  stimulus  of  incident 
light  upon  the  retina.  It  is  this  reflex  movement  which  is  so 
frequently  impaired  in  cases  of  tabes.  The  contraction  of  the 
pupil  which  accompanies  that  of  accommodation  for  near  objects 
is  a voluntary  action,  and  is  unimpaired  in  a large  number  of 
cases  of  tabes. 

It  is  almost  unnecessary  to  remark,  that  hardly  a day  passes 
in  the  out-patient  department  of  an  ophthalmic  hospital  without 
meeting  with  cases  of  impaired  vision,  which  on  ophthalmoscopic 
examination  reveal  to  us  an  opaque  white  or  bluish  disc  with  a 
clear  and  sharply  cut  outline  ; and  in  many  of  these  cases  the 
vessels  are  undiminished  in  size.  Dr.  Buzzard  is  disposed  to  Neuritis  in 
think  that  this  condition  of  the  disc  is  due  to  sclerosis,  and  of  t^bes!3^ 
diners  from  the  atrophy  consequent  on  neuritis  in  that  the  latter 
is  frequently  marked  by  traces  of  effusion  about  the  disc,  the  edges 


* “Clinical  Lectures  on  Diseases  of  the  Nervous  System,”  by  T. 
Buzzard,  M.D.,  p.  138.  Churchill,  18S2. 
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of  which  are  blurred.  After  neuritis  the  central  artery  is  often 
diminished  in  calibre,  and  the  veins  may  retain  more  or  less  of 
the  tortuosity  by  which  they  are  characterized  when  the  disc 
is  swollen.  I am  inclined,  however,  to  the  opinion  that  in 
many  cases  of  tabes,  if  examined  before  atrophy  of  the  disc  has- 
taken  place,  a swollen  and  inflamed  condition  of  the  papilla 
will  be  found.  I am  certain  that  I have  seen  instances  of 
neuritis  in  which  well-developed  symptoms  of  tabes  existed,  and 
which  have  ultimately  passed  on  into  a condition  of  atrophy 
such  as  that  described  above  by  Dr.  Buzzard  as  characteristic 
of  tabes.  Moreover,  in  cases  of  tobacco,  lead,  and  malarial 
atrophy  of  the  disc,  we  frecpiently  see  the  vessels  undiminished 
in  size,  and  appearing  as  if  applied  against  an  opaque  white  disc 
with  a sharply  defined  outline. 

I have  already  stated  that  it  is  impossible  for  us  by  means  of 
the  ophthalmoscope  to  determine  from  the  appearances  presented 
by  an  inflamed  optic  disc  the  cause  which  has  produced  the 
papillitis.  And  I believe  it  is  equally  impossible  for  us  to  deter- 
mine from  the  appearances  presented  by  an  atrophied  disc  the 
Symptoms,  pathological  changes  which  have  led  to  this  condition.  But 
if  with  impaired  sight  we  find  atrophy  of  the  disc  and  the 
Argyll-Robertson  pupil,  it  is  most  probable  that  tabes  is  the 
disease  from  which  the  patient  suffers.  The  diagnosis  is  con- 
firmed if  the  patient  has  lightning  pains,  want  of  patellar  reflex 
action,  paralysis  of  one  or  more  of  the  ocular  muscles,  or  the 
peculiar  gait  of  tabes.  Dr.  Buzzard  insists  forcibly  on  the  fact 
that  in  instances  of  tabes  intense  pain  in  the  head  is  not  an 
uncommon  symptom,  suggestive,  as  he  remarks,  of  the  presence 
of  an  intra-cranial  tumour.*  The  pathological  conditions  lead- 
ing to  sclerosis  are  obscure,  but  these  paroxysms  of  pain,  as  in 
cases  of  cerebral  tumours,  point  to  irritation  of  an  inflammatory 
nature.  And  if  so,  we  might  expect  to  find  papillitis  preceding; 
atrophy  of  the  disc  in  instances  of  tabes. 


* “Clinical  Lectures  on  Diseases  of  the  Nervous  System,”  by  T„ 
Buzzard,  M.D.,  p.  147* 


CHAPTER  XII. 

Excavation  of  Optic  Disc — Glaucoma — Pathology — 
Symptoms — Treatment. 

Before  entering  upon  the  subject  of  glaucoma  it  is  necessary 
to  make  a few  remarks  upon  the  excavation  of  the  optic  disc, 
which  so  constantly  attends  this  form  of  disease.  And  further, 
to  observe  that  the  term  glaucoma  includes  a series  of  symptoms 
which  may  be  produced  by  various  causes. 

Excavation  of  the  Optic  Nerve. — In  this  condition  of  the 
papilla,  if  the  direct  ophthalmoscopic  method  be  employed,  and 
the  vessels  at  the  margin  of  the  excavated  disc  are  accurately 
kept  in  focus,  their  continuation  over  the  papilla  cannot  be 
distinctly  seen  till  the  accommodation  of  the  observer's  eye  is 
altered,  the  vessels  on  the  disc  being  on  a plane  posterior  to 
those  of  the  retina.  By  the  indirect  method,  in  deep  cupping 
of  the  optic  disc,  the  floor  of  the  pit  can  be  seen  below  the 
level  of  the  fundus  by  moving  the  objective  lens  slightly  from 
side  to  side.  The  margin  of  the  disc  will  move  in  the  same 
direction  as  the  lens,  at  a greater  rate  than  the  floor  of  the  disc, 
and  will  present  the  appearance  of  actually  moving  to  and  fro 
over  it.* 

Causes. — Excavation  of  the  optic  nerve  may  arise  from  various 
causes ; and  first,  from  glaucoma,  or  pressure  excavation ; 


* “How  to  Use  the  Ophthalmoscope,”  by  Edgar  Brown,  Surgeon 
to  the  Liverpool  Eye  Infirmary,  p.  86. 
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CUPPING  OF  OPTIC  PAPILLA. 


l.  Excava- 
tion of 
papilla  in 
glaucoma. 


2.  In  con- 
genital 
malforma- 
tions. 


secondly,  from  congenital  malformation  ; thirdly,  from  atrophy 
of  the  optic  nerve. 

I.  In  glaucomatous  exca- 
vation, the  whole  of  the  disc 
is  involved,  and  its  sides  are 
always  steep,  sometimes  even 
overhanging  ; this  condition 
of  the  parts  is  shown  in  sec- 
tion in  Fig.  50.  The  ves- 
sels may  be  seen  at  the 
margin  of  the  disc,  termi- 
nating as  it  were  in  hook- 
shaped extremities.  They 

seem  to  pass  from  the  fundus 
of  the  eye  up  to  the  margin 
of  the  disc,  and  then  suddenly 
to  disappear  ; isolated  portions  of  them  can  be  seen  towards 
the  centre  of  the  disc,  dim  and  out  of  focus  (Fig.  49).  The 

colour  of  the  optic  disc  is  changed 
to  a bluish  or  greenish-grey  or 
white  colour,  and  it  is  sur- 
rounded by  a white  halo  of  par- 
tially exposed  sclerotic.  It  is 

important  to  remember  that  in 
cases  of  glaucoma  not  only  is  the 
disc  excavated,  but,  from  intra- 
ocular pressure,  atrophy  of  the  optic  nerve  is  as  constant  a 
pathological  condition. 

2.  In  cases  of  excavation  of  the  papilla  arising  from  congeni- 
tal malformation,  the  whole  of  the  disc  is  seldom  involved;  but 
I have  seen  congenital  cases  in  which  the  entire  disc  was  cupped, 
with  the  exception  of  a narrow  border  at  its  circumference  ; so 
that  its  choroidal  edge  was  normal,  and  within  this  was  a rim 
of  the  papilla,  the  remainder  of  it  being  excavated.  But  these 
cases  are  rare,  compared  with  the  number  of  congenital  cases 
in  which  only  a comparatively  small  portion  of  the  disc  is 
involved  in  the  excavation.  The  depression  of  the  optic  disc 
under  these  circumstances  is  surrounded  by  a reddish  zone,  and 
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the  edges  of  the  cup  are  usually  slightly  sloping.  With  the  ex- 
ception of  the  excavation  of  a portion  of  the  disc,  the  fundus 
of  the  eye  is  healthy,  and  its  tension  normal.  Malformations  of 
this  description  do  not  necessarily  give  rise  to  any  subsequent 
changes  in  the  eye. 

3.  Lastly,  excavation  of  the  disc  arising  from  atrophy  and  3 In  atrophy 
retraction  of  the  optic  nerve  is  marked  by  atrophy  of  the  ele-  0 pap 
ments  of  the  optic  nerve  so  that  the  colour  of  the  papilla  is 
changed  to  a greyish-white  tint.  In  the  atrophic  form  of  exca- 
vation there  is  a comparatively  slight  amount  of  depression  of 
the  papilla,  its  sides  sloping  down  gradually  Irom  the  circum- 
ference towards  its  centre.  The  vessels  may  therefore  usually 
be  traced  throughout  their  extent ; but  when  the  branches 
coursing  over  the  fundus  of  the  eye  are  in  focus,  those  passing 
over  the  disc  will  appear  slightly  out  of  focus,  until  the  accom- 
modation of  the  observer’s  eye  is  altered  ; cupping  of  the  optic 
disc  due  to  atrophic  excavation  can  only  be  made  out  well  by 
means  of  the  direct  method  of  examination. 

Glaucoma. — We  may  proceed  to  consider  the  subject  ofglau-  Glaucoma. 
coma  under  three  heads  : — 1.  Glaucoma.  2.  Glaucoma  simplex. 

3.  Secondary  glaucoma.* 

1.  Glaucoma. — In  this  form  of  disease  the  morbid  pheno-  Pathology, 
mena  depend,  according  to  Professors  Stellwag  von  Carion  and 
Donders,  on  neurosis  of  the  vaso-motor  nerves  of  the  eye  and 
hardening  of  the  sclerotic ; which  latter  condition  they  suppose 
may  lead  to  diminished  exhalation  or  transudation  of  serous 
fluid  from  the  globe  of  the  eye. 

Section  of  the  fifth  pair  of  nerves  causes  excessive  softness  increased 
of  the  globe  of  the  eye,  and,  on  the  other  hand,  excitation  of  these  fro[n°nesu. 
nerves  causes  an  augmentation  in  the  amount  of  serous  fluid  rosis. 
contained  in  the  vitreous,  and  so  increases  the  intra-ocular 
tension.  Supposing,  therefore,  that  excitation  of  the  fifth  nerve 


* Acute  glaucoma — glaucoma  fulminans — from  a clinical  point  of 
view,  is  better  considered  under  the  heading  of  serous  choroiditis.  It 
differs  so  completely  in  its  symptoms  from  those  cases  of  glaucoma 
which  we  so  constantly  meet  with  in  practice,  that  it  seems  to  me  rather 
misleading  to  describe  it  under  this  heading. 


342 


GLAUCOMA. 


Pathology,  occurs,  and  the  quantity  of  serous  fluid  contained  in  the  vitreous 
is  increased,  if  the  tissues  of  the  eye  at  times  undergo  senile 
hardening,  these  conditions,  either  singly  or  combined,  might 
lead  to  increased  intra-ocular  pressure.-*  The  injection  of  a few 
drops  of  fluid  into  the  choroid  or  vitreous  causes  the  globe  of 
the  eye  to  become  of  stony  hardness.  It  is  this  fact  which 
strongly  influences  my  ideas  regarding  the  pathology  of  glau- 
coma, and  which  best  explain  the  symptoms  of  acute  serous 
choroiditis  (p.  302).  And  when  we  consider  that  the  lym- 
phatics and  veins  of  the  choroid  and  ciliary  body  leave  the  eye 
by  means  of  a few  large  branches,  which  pierce  the  sclerotic 
obliquely,  we  can  understand,  if  abnormal  innervation  of  the 
vessels  constituting  the  vascular  layers  of  the  choroid  leads  to 
rapid  serous  effusion  within  the  outer  casing  of  the  eye,  that 
the  pressure  outwards  exercised  by  the  excess  of  fluid  within 
the  eyeball  must  compress  the  veins  and  lymphatics  against  the 
sclerotic  as  they  pass  through  it.  When  distension  of  the  eye- 
ball is  thus  once  produced,  it  tends  to  maintain  and  to  increase 
itself,  and  so  excessive  tension  of  the  globe  is  established,  and 
its  weakest  part,  the  optic  disc,  is  thrust  backwards.  That 
nerve  influences  have  much  to  do  with  certain  cases  of  glau- 
coma seems  evident  from  the  number  of  cases,  especially  among 
people  under  forty-five  years  of  age,  who  attribute  their  impaired 
sight  to  intense  anxiety,  or  to  disorders — it  may  be  over-indul- 
gence— of  the  grosser  passions. 

Dr.  Priestley  Smith  argues  that  glaucoma  may  depend  upon 
either  an  increasing  size  of  the  lens  (senile),  or  upon  any  affec- 
tion of  the  ciliary  body  by  which  the  circumlental  space  is 
diminished,  so  that  the  passage  of  fluid  from  the  vitreous  to  the 
aqueous  chamber  is  interfered  with,  and  glaucomatous  symptoms 
result.  Dr.  Smith  remarks  that,  if  the  circumlental  space  is 
obstructed,  “ the  escape  of  fluid  from  the  vitreous  chamber  is 
retarded,  the  vitreous  chamber  becomes  over-filled,  the  lens  and 
its  suspensory  ligament  advance,  pushing  the  ciliary  processes 
against  the  periphery  of  the  iris,  the  periphery  of  the  iris  applies 


* Donders  on  Glaucoma,  Report  on  the  Heidelberg  Ophthalmo- 
logical  Congress,  Ophthalmic  Review , vol.  ii.  p.  189. 
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itself  to  the  posterior  surface  of  the  cornea,  the  angle  of  the  Pathology, 
anterior  chamber  (Fig.  3)  is  closed,  and  glaucoma  is  established. 

Then,  as  the  pressure  rises,  a passive  hyperaemia  is  set  up,  in  a 
manner  which  is  explained  by  Dr.  A.  Weber,”  who  holds  that 
the  ciliary  processes,  becoming  swollen  from  various  causes, 
push  the  iris  forwards,  and  so  start  the  glaucomatous  state. 

With  reference  to  this  theory,  one  is  disposed  to  inquire  why 
glaucoma  is  not  more  frequently  found  among  aged  people, 
supposing  it  depends  upon  senile  increase  in  the  size  of  the  lens. 

Recent  anatomical  and  pathological  researches  have  done 
much  to  demonstrate  the  importance  of  the  structures  (lym- 
phatic spaces)  forming  the  angle  of  the  iris  (Fig.  3)  through 
which  serous  fluid  passes  outwards  from  the  interior  of  the  eye. 

In  not  a few  specimens  taken  from  glaucomatous  eyes  Fontana’s 
spaces  and  Schlemm’s  canal  have  been  found  occluded,  and 
so  it  is  assumed  the  escape  of  fluid  through  this  channel  might 
have  been  prevented.  Supposing,  however,  that  the  anterior 
lymph  path  (Fig.  4)  had  been  only  partially  closed,  from  the 
effects  of  previous  inflammation  extending  from  the  iris  or 
ciliary  body,  the  escape  of  serum  from  such  an  eye  would 
be  retarded,  increased  tension  of  the  globe  would  probably 
follow,  and  so  augmented  pressure  and  obstruction  to  the  lym- 
phatic and  venous  circulation  from  within  the  eye  outwards. 

Under  these  conditions,  in  a case  of  passive  glaucoma  a slight 
excess  of  effusion  might  at  any  time  give  rise  to  paroxysms  of 
glaucoma.  With  reference  to  these  ideas,  however,  so  high  an 
authority  as  Dr.  A.  Alt  remarks,  that,  after  a large  and  careful 
investigation,  it  is  impossible  to  say  that  we  are  as  yet  in 
possession  of  an  anatomical  explanation  of  the  cause  of  the 
array  of  symptoms  to  which  we  apply  the  clinical  name  of 
glaucoma.  Dr.  Alt  adds,  that  Knies  thought  to  have  found  this 
cause  in  the  obliteration  of  Fontana’s  spaces,  but  ‘‘he  has  gone 
beyond  the  mark,  since,  as  many  have  already  proven,  this 
obliteration  is  often  found  without  having  caused  glaucoma,  and, 
on  the  other  hand,  is  frequently  wanting  in  glaucomatous  eyes.” 

I have  little  doubt  that  symptoms  of  glaucoma  may  sometimes 
be  caused  by  a swollen  lens  pressing  upon  the  angle  of  the  iris, 

•or  by  occlusion  of  the  lymphatic  spaces  in  this  locality-  The 
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Periodical 
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more  carefully  we  study  the  subject,  however,  the  clearer  it 
becomes,  “ that  glaucoma  is  a symptom,  or  presents  certain 
symptoms,  which  may  be  caused  by  various  pathological  changes- 
in  the  eye.”  And  to  apply  appropriate  remedies,  we  must  en- 
deavour rightly  to  comprehend  the  nature  of  the  causes  in  any 
case  which  have  produced  the  symptoms  of  glaucoma. 

Symptotns. — Glaucoma  is  most  commonly  met  with  in  old 
people,  and  is  more  frequent  among  women  than  men.  In  the 
first  instance,  the  patient  complains  of  advancing  presbyopia  ; 
he  finds  that  month  after  month  he  has  to  increase  the  distance 
between  the  eye  and  the  book  he  maybe  reading,  in  order  to  see 
the  letters  distinctly.  The  reason  of  this  is,  that  the  power  of 
accommodation  is  in  a measure  destroyed  by  changes  going 
on  in  the  choroid,  which,  though  hardly  sufficient  to  cause  any 
greatly  increased  tension  of  the  globe  (p.  28),  may  nevertheless 
affect  the  nerves  of  the  ciliary  muscle,  so  that  it  can  no  longer 
act  efficiently  on  the  lens,  and  render  its  anterior  surface  suffi- 
ciently convex  to  bring  divergent  rays  of  light  to  a focus  on  the 
retina. 

The  patient  also  complains  of  defect  of  sight,  which  may  be 
found  to  be  partly  due  to  contraction  of  the  outer  part  of  the 
field  of  vision.  This  is  caused  by  the  compression  to  which  the 
peripheral  parts  of  the  retina  are  subject,  as  well  as  their  distance 
from  the  blood  supply,  which  is  checked  sooner  at  the  periphery 
than  at  the  central  portion.  By  carefully  examining  the  state  of 
the  patient’s  eye,  we  shall  probably  discover  that,  not  only  is 
his  field  of  vision  contracted,  but  very  probably  that  certain 
portions  of  the  retina  are  not  sensitive  to  the  stimulus  of  light. 

On  inquiry,  we  shall  find  that  our  patient  has  suffered  from 
uneasiness,  and  often  from  a considerable  amount  of  pain,  of  a 
periodic  character,  situated  over  the  eyebrow  and  along  the  side 
of  the  nose.  This  pain,  which  is  due  to  exacerbation  of  the 
choroidal  congestion,  and  consequent  augmentation  of  the  ten- 
sion of  the  eyeball,  usually  comes  on  towards  evening,  and  lasts 
for  a few  hours,  the  patient’s  sight  becoming  misty  during  the 
paroxysm.  The  degree  and  character  of  this  pain  are  uncertain; 
in  some  cases  it  is  very  intense,  while  in  many  instances  it  is 
trifling.  Another  symptom,  noticed  at  an  early  period  of  the 
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complaint,  is  that  the  patient  sees  a halo  surrounding  the  flame  Halo, 
of  a candle,  or  other  luminous  object  in  front  of  him. 

In  the  early  stages  of  glaucoma  the  tension  of  the  eyeball  is 
only  slightly  increased,  and  this  is  most  apparent  towards  even- 
ing ; subsequently,  the  increased  tension  becomes  permanent,  Tension 
and  varies  according  to  the  stage  of  the  disease.  We  shall 
probably  notice  several  enlarged  veins  coursing  over  the  scle-  Congestion, 
rotic.  The  aqueous  alters  in  colour,  rendering  the  fibres  of  the 
iris  indistinct.  The  state  of  the  pupil  will  be  found  to  vary 
according  to  the  progress  which  the  affection  has  made  ; at  an 
early  stage  it  acts  sluggishly  on  the  stimulus  of  light,  but  as  the  Pupil 
disease  advances  it  gradually  becomes  less  active,  until  at  length  inactive 
it  remains  widely  dilated  and  insensible  to  light. 

On  making  an  ophthalmoscopic  examination,  the  vitreous  will 
be  discovered  to  be  somewhat  hazy,  and  the  retina  hypersemic, 
with  its  veins  tortuous  and  deeply  congested.  The  arteries  in  Retinal 

veins 

the  early  stage  of  the  disease  are  normal,  and  subsequently  dilated, 
perhaps  slightly  contracted  ; in  both  sets  of  vessels  a distinct 
pulsation  will  be  noticed,  or,  if  it  does  not  already  exist  in  the  Pulsation, 
arteries,  it  may  be  induced  by  slight  pressure  with  the  finger  on 
the  eyeball.  The  optic  disc  is  cupped. 

In  the  majority  of  cases  of  glaucoma  these  symptoms  continue 
for  months,  and  often  for  years,  the  patient’s  sight  in  the  mean- 
time gradually  failing.  It  is  because  glaucoma  is  generally 
unaccompanied  by  congestion  of  the  ciliary  zone  of  vessels  or 
other  very  marked  symptoms,  that  its  nature  is  often  overlooked 
until  irreparable  mischief  has  been  done. 

But  in  no  inconsiderable  number  of  cases  of  glaucoma,  these  Progress: 
symptoms  having  lasted  for  a longer  or  shorter  period,  become, 
perhaps,  suddenly  augmented,  it  may  be  in  a single  night ; the  All  symp- 
tension  of  the  eyeball  increases,  the  pain  is  intense,  and  the  sifed.mten' 
ciliary  zone  and  vessels  of  the  conjunctiva  are  deeply  injected. 

I he  patient’s  cornea  becomes  hazy,  and  its  sensibility  is  Cornea 
diminished  from  compression  of  the  ciliary  nerves.  The  dim-  insensible- 
ness  of  vision  increases,  the  pupil  is  dilated  and  stationary;  the  Pupil 
lens  is  apparently  of  a green  colour.  This  last  appearance  g^nfsh 
arises  from  the  lens  itself  assuming  a yellowish  hue,  while  the 
aqueous  becomes  of  a bluish  tint,  the  combination  causing  the 
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greenish-yellow  colour,  which  at  one  time  was  supposed  to  be 
pathognomonic  of  glaucoma,  and  gave  rise  to  its  name. 

If  now  the  eye  be  examined  with  the  ophthalmoscope,  the 
cornea  and  lens  remaining  sufficiently  transparent  to  allow  of 
the  rays  of  light  reaching  its  fundus,  the  retinal  veins  will  be 
seen  to  be  tortuous  and  greatly  congested  ; they  are  sometimes 
beaded,  from  the  formation  of  varicosities.  The  calibre  of  the 
arteries,  on  the  other  hand,  is  contracted,  and  a pulsation  may 
be  noticed  in  both  sets  of  vessels.  The  fundus  of  the  eye  is  of  a 
brick-dust  colour,  owing  to  the  capillaries  of  the  retina  and 
choroid  being  uniformly  congested  ; and  spots  of  extravasated 
blood  are  not  uncommonly  noticed  both  in  front  and  behind  the 
lamina  vitrea.  As  the  disease  advances  the  dioptric  media 
become  hazy,  and  it  may  be  impossible  to  see  the  further  changes 
that  take  place  in  the  fundus  of  the  eye.  The  nerve  elements  of 
the  papilla  becomes  atrophied,  and  the  disc  is  deeply  cupped, 
the  lamina  cribrosa  protruding  backwards,  so  as  to  occupy  a 
plane  posterior  to  that  of  the  sclerotic.  A few  days,  or  even 
hours,  may  complete  the  picture  of  glaucoma.  But,  as  a general 
rule,  a remission  in  the  symptoms  takes  place,  and  a succession 
of  such  attacks  follow  at  longer  or  shorter  intervals,  until  the 
eye  is  destroyed.  The  disease  having  run  its  course,  the  pain 
usually  abates,  but  the  eye  is  lost  as  an  organ  of  vision. 

2.  Glaucoma  Simplex  is  a very  insidious  disease.  The  external 
appearance  of  the  eye  is  probably  unaffected,  as  are  also  the  iris 
and  refractive  media.  The  patient  complains  of  little  or  no  pain, 
and  the  only  constant  symptoms  noticed  are  the  steadily  increas- 
ing presbyopia,  which  after  a time  convex  glasses  fail  to  relieve; 
moreover,  there  is  contraction  of  the  field  of  Adsion,  together  with 
augmented  tension  of  the  eyeball,  which,  though  scarcely  per- 
ceptible at  the  commencement  of  the  attacks,  becomes,  after  a 
time,  a marked  feature  in  the  case. 

The  changes  in  the  fundus  of  the  eye  progress  at  an  equivalent 
rate,  and  frequently  in  both  eyes  at  the  same  time  ; they  are 
much  the  same  as  those  above  described,  and  the  termination  of 
the  disease  is  similar — namely,  stony  hardness  of  the  globe, 
dilated  pupil,  opaque  lens,  a hazy,  anaesthetic  condition  of  the 
cornea,  and  total  loss  of  vision. 
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-I.  Secondary  Glaucoma , as  I have  before  remarked,  may  3.  Secondary 
follow  various  diseases  of  the  eye ; as,  for  instance,  cases  01 
cyclitis,  occlusion  of  the  pupil,  diffuse  keratitis  and  anterioi 
staphyloma  of  the  sclerotic.  It  occasionally  occurs  after  wounds 
of  the  lens,  or  from  irritation  induced  by  the  presence  of  a 
dislocated  lens  in  the  vitreous  chamber.  Lastly,  we  sometimes 
meet  with  cases  of  glaucoma  following  haemorrhage  into  the 
retina  and  choroid.  The  glaucomatous  changes  in  the  eye, 
under  these  circumstances,  pursue  precisely  the  same  course  as 
I have  already  described — the  hardness  of  the  globe  of  the  eye 
and  cupping  of  the  optic  disc  being  characteristic  of  the  disease. 

But  one,  or  frequently  more,  large  patches  of  blood  in  the  retina 
point  plainly  to  the  existence  of  diseased  vessels,  the  glaucoma- 
tous symptoms  being  secondary  to  those  of  haemorrhage. 

Prognosis. — The  prognosis  in  cases  of  glaucoma  cannot  be  Prognosis. 


doubtful.  In  time  it  is  sure  to  lead  to  blindness  of  the  affected 
eye,  and  in  all  probability  the  other  eye  will  follow  in  the  same 
course  if  the  disease  be  allowed  to  run  on.  Provided,  however, 
the  glaucoma  is  in  its  premonitory  stage,  and  the  intervals 
between  the  attacks  of  pain  and  other  symptoms  are  well 
marked,  we  may  hope  to  stay  the  progress  of  the  disease. 

Treatment. — With  regard  to  the  treatment  of  glaucoma,  there  Treatment. 
can  be  no  doubt  whatever  that,  unless  in  certain  cases,  to  which  Iridectomy 

in  early 

I shall  subsequently  refer,  iridectomy,  if  practised  sufficiently  stages, 
early,  may  arrest  the  further  progress  of  the  disease.  In  making 
this  assertion,  it  must  be  clearly  understood  that  by  iridectomy 
I do  not  mean  simply  excision  of  a portion  of  the  iris,  however 
large  it  may  be; — the  operation  consists  in  the  successful  removal  The  opera 
of  a section  of  the  iris,  together  with  its  ciliary  attachments. 

I have  alway  deprecated  the  hasty  performance  of  so  serious  Plete- 
an  operation  as  iridectomy,  a proceeding  which  has  without 
doubt  been  resorted  to  with  too  great  freedom  by  some  surgeons. 

Mr.  Hancock,  as  far  back  as  the  year  i860,  remarked  that, 

“from  the  situation  in  which  Von  Graefe  makes  his  incision  I 
believe  that  he  at  the  same  time  cuts  through  the  ciliary  muscle, 
whence  the  success  of  his  operation  ; and  I quite  expect  that  in 
process  of  time  it  will  be  found,  that  the  extent  of  this  incision 
may  be  materially  diminished,  and  the  tearing  away  of  the  iris 


tion  must 
be  com- 
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altogether  dispensed  with.”  It  is  remarkable  that,  twenty  years 
after  this  opinion,  M.  De  Wecker  writes  that,  “ although  it  is  very 
possible  that  I shall  during  the  whole  course  of  my  professional 
life  perform  excision  of  the  iris,  as  being  the  most  certain 
operation  against  glaucoma,  I am  convinced  that  with  the 
progress  of  knowledge  some  other  proceeding,  more  simple  and 
essentially  more  logical,  will  be  substituted.”  It  seems  to  me 
rather  more  to  the  point  to  endeavour  to  define  the  class  of 
cases  in  which  iridectomy  should  be  performed,  and  then  to 
determine  the  treatment  best  adapted  for  the  relief  of  instances 
of  glaucoma  in  which  this  operation  is  uncalled  for. 

I must  reiterate  my  opinion  that,  in  instances  of  acute  serous 
choroiditis  or  “‘glaucoma  fulminans”  iridectomy  should  be 
performed  without  an  hour’s  delay.  From  the  instant  we  see 
the  patient  eserine  should  be  freely  applied  to  the  eye,  and  an 
iridectomy  done  as  soon  as  possible. 

In  cases  of  glaucoma,  other  than  those  of  traumatic  origin, 
or  of  the  hmmorrhagic  form,  but  in  which  the  tension  of  the 
globe  is  much  increased  and  the  paroxysmsjof  pain  are  severe, 
eserine  should  be  freely  employed,  and  then  the  sooner  an  iridec- 
tomy is  performed  the  better. 

On  the  other  hand,  if  the  symptoms  of  glaucoma,  although 
marked,  are  not  urgent,  eserine  (of  the  strength  of  grs.  ij  sulpii. 
eserine,  water  5j)  should  be  applied  to  the  surface  of  the  conjunc- 
tiva once  a day,  and  if  the  circumorbital  pain  increases,  two  or 
three  times  during  the  twenty-four  hours.  This  remark  is 
especially  applicable  to  the  case  of  comparatively  young 
women,  who  have  undergone  great  mental  anxiety  or  grief.  I 
have  now  under  my  care  several  cases  of  this  kind  in  which 
both  eyes  were,  so  far  as  I can  judge,  equally  affected  ; in  one 
eye  I have  performed  iridectomy,  and  subsequently  more  than 
one  sclerotomy,  in  the  other  simply  used  eserine.  The  eye  not 
operated  on,  as  far  as  my  experience  at  present  extends,  has 
remained  the  better  of  the  two. 

Iridectomy  should  not  be  performed  in  this  latter  class  of 
cases,  because  it  frequently  happens  that  in  subacute  glau- 
coma the  patient’s  sight  under  the  use  of  eserine  will  remain 
practically  good  for  years ; and  the  operation  of  iridectomy, 
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■even  if  performed  in  the  most  perfect  manner,  is  not  without  its 
attendant  evils.  In  the  first  place,  in  spite  of  all  we  can  do, 
a tag  of  the  iris  or  ciliary  body  may  become  entangled  in  the 
wound,  and  set  up  sympathetic  irritation  in  the  other  eye. 

Beyond  this,  my  experience  teaches  me  that,  after  performing 
iridectomy  for  the  relief  of  glaucoma  in  one  eye,  the  other  eye 
becomes  more  disposed  than  it  otherwise  might  be  to  glaucoma. 

On  this  subject  I cannot  do  better  than  refer  to  the  recently 
■expressed  opinions  of  Drs.  C.  R.  Agnew  and  D.  Webster,  of 
New  York.  These  surgeons  remark*  : — 

“ An  operation  for  the  relief  of  acute  glaucoma  in  one  eye  Effects  on 
may  quickly  be  followed  by  an  attack  of  the  same  disease  in  1,01111  °>e' 
the  other.  Von  Graefe,  who  first  performed  the  operation  of 
iridectomy  for  the  cure  of  glaucoma,  also  first  observed  and 
described  the  complication  of  which  we  speak.  In  his  experience 
the  fellow-eye  was  attacked  within  fourteen  days  after  the  opera- 
tion on  the  first  in  about  thirty  per  cent,  of  the  cases  in  which 
the  operation  was  done  for  primary  inflammatory  glaucoma  ; it 
sometimes  occurs  after  an  operation  for  chronic  glaucoma.  In 
fact,  it  is  not  safe  to  operate  upon  one  eye  for  glaucoma  of  any 
kind  without  previously  warning  the  patient  that  the  second  eye 
may  be  attacked  within  a few  days,  or  even  a few  hours,  after 
the  operation.  The  patient  invariably  attributes  the  attack  in 
the  second  eye  to  the  operation  upon  the  first,  and,  if  not 
informed  beforehand  of  the  possibility  of  its  occurrence,  will  be 
very  likely  to  blame  the  surgeon  for  withholding  his  knowledge 
of  such  liability. 

“ It  is  now  very  generally  conceded  that  the  attack  of  acute 
glaucoma  excited  in  the  fellow-eye.  in  such  cases,  is  not  a true 
sympathetic  inflammation.  It  is  believed  rather  that  anxiety  of 
mind,  the  excitement  attendant  upon  an  operation,  the  hyper- 
aemia  of  the  eyeball,  caused  by  the  administration  of  ether,  and 
the  shutting  up  of  an  eye  with  a bandage,  are  sufficient  to 
awaken  an  acute  attack  in  an  eye  already  predisposed  to  glau- 
coma. And  it  is  fair  to  infer  that  an  eye  which  has  shown  no 
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glaucomatous  symptoms,  subjective  or  objective,  is  predisposed 
to  the  disease  if  the  fellow-eye  is  so  affected.”  I have  referred 
to  a case  and  specimen  illustrating  this  point  when  describing 
the  operation  of  iridectomy  (p.  280). 

“ In  the  majority  of  cases  where  the  second  eye  is  so  attacked, 
it  is  necessary  to  operate  upon  it  with  as  little  delay  as  possible. 
In  some  cases,  however,  it  will  yield  under  the  use  of  eserine. 
After  the  operations  for  glaucoma,  it  is  well  to  leave  the 
fellow-eye  unbandaged.” 

The  risk  of  iridectomy,  therefore,  being  by  no  means  incon- 
siderable, the  question  arises  as  to  there  being  any  less  serious 
operative  means  by  which  we  can  relieve  the  symptoms  of 
glaucoma.  Supposing  a patient  suffering  from  subacute  glau- 
coma under  the  influence  of  eserine  continues  to  suffer  from 
attacks  of  circum orbital  pain,  and  above  all,  that  his  field  of 
vision  steadily  diminishes,  I certainly  recommend  in  such  a case 
that  Hancock’s  operation  should  be  performed. 

Eserine  having  been  freely  applied  to  the  conjunctiva  for 
several  days  : “ A Hancock’s  knife  is  introduced  at  the  outer 
and  lower  margin  of  the  cornea,  where  it  joins  the  sclerotica. 
The  point  of  the  knife  is  pushed  obliquely  backwards  and  down- 
wards, until  the  fibres  of  the  sclerotica  are  divided  obliquely  for 
rather  more  than  one-eighth  of  an  inch  ; by  this  incision  the 
ciliary  muscle  is  divided,  whilst  if  there  be  any  fluid  accumu- 
lated, it  flows  by  the  side  of  the  knife.” 

The  quantity  of  fluid  which  escapes  from  the  eye  at  the 
time  of  the  operation  varies  considerably  ; in  some  cases  it  is 
marked,  in  others  scarcely  appreciable.  Mr.  Hancock  remarks 
that,  in  performing  this  operation,  care  should  be  taken  not  to 
allow  the  incision  to  extend  at  all  into  the  transparent  cornea,  as 
when  this  takes  place  the  iris  is  apt  to  protrude  through  the  cut. 
In  fact,  the  object  of  the  operation  is  to  incise  the  angle  of  the 
cornea  through  the  sclerotic,  extending  the  incision  into  the 
ciliary  body.  I am  convinced  this  operation  is  not  unfrequently 
attended  with  favourable  results.  It  may,  however,  have  to  be 
repeated  if  the  tension  of  the  eyeball  subsequently  increase. 

Sclc7'ot07)iy. — This  operation  is  strongly  advocated  by  M.  De 
Wecker,  and  as  the  proceeding  he  now  adopts  differs  somewhat 
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from  that  which  he  formerly  recommended,  I will  quote  his  own 
account  of  sclerotomy.  M.  De  Wecker  remarks  : “ I have  had 
sclerotomes  made,  varying  in  breadth  from  two  to  four  milli- 
metres, with  lance-shaped  points.  With  this  instrument  at  a 
distance  of  one  millimetre  from  the  margin  of  the  cornea,  I 
transfix  the  anterior  chamber,  but  in  such  a way  that  the  edge  of 
the  sclerotome  shall  form  a tangent  to  the  inferior  or  superior 
extremity  of  the  vertical  diameter  of  the  cornea,  and  that  it  shall, 
as  it  passes  through  the  anterior  chamber,  incise  the  angle  of 
the  iris  in  its  whole  extent.” 

Eserine  having  been  previously  freely  applied  to  the  conjunc- 
tiva, I have  performed  sclerotomy  a considerable  number  of 
times,  but  according  to  my  experience  it  is  liable  to  the  objection 
that  the  iris  is  likely,  and  to  my  certain  knowledge  has  become, 
entangled  in  the  wound,  and  caused  an  attack  of  sympathetic 
cyclitis  in  the  other  eye. 

In  cases  of  haemorrhagic  glaucoma,  iridectomy  must  not  be 
attempted ; the  same  remark  applies  to  instances  of  complete 
glaucoma.  The  reason  is  that  in  haemorrhagic  glaucoma  the 
sudden  relief  of  tension  would  probqbly  lead  to  extensive 
extravasation  of  blood  into  the  globe  of  the  eye.  In  cases  of 
complete  glaucoma,  the  risk  of  inducing  sympathetic  irritation 
in  the  other  eye  is  so  great  after  iridectomy  as  to  lead  us  to 
advise  the  removal  of  the  diseased  globe  if  it  causes  the  patient 
much  pain,  rather  than  run  the  risk  attending  an  iridectomy. 

Atropine  should  never  be  applied  to  the  eyes  of  patients  Atropine 
suffering  from  glaucoma  or  a suspicion  of  increased  tension  of  mdkated  in 
the  globe  of  the  eye ; in  not  a few  cases,  the  use  of  this  drug  &laucoma- 
in  these  circumstances  has  been  followed  by  an  attack  of  acute 
glaucoma.  Patients  having  had  a fair  amount  of  vision  have 
had  a solution  of  atropine  applied  to  the  conjunctiva  ; in  the 
course  of  two  or  three  hours  violent  pain  and  increased  tension 
of  the  eyeball  lens  follows,  lasting  probably  three  or  four  days, 
and  ending  in  complete  loss  of  sight  in  the  affected  eye. 

I have  in  one  case  seen  an  attack  of  acute  glaucoma  follow  Eserine. 
the  application  of  eserine  to  the  eye. 


CHAPTER  XIII. 


Hypek- 

/EMIA  OF 

Retina  : 
transient. 


Hypersemia 
of  retina. 


Ophthal- 

moscopic 

-appearances. 


DISEASES  OF  THE  RETINA. 

Hypcrcemia  of  the  Retina — Retinitis— Retinitis  Albuminurica — 
Retinitis  Pigmentosa — Hcemorrhage  into  the  Retina — Retini- 
tis Apoplectica — Emboli  a of  Central  Artery  of  Retina — De- 
tachment of  the  Retina — Glioma  of  the  Retina — Hemeralopia 
— Snow-Blindness — Colour-Blindness — Hemiopia  — Scotoma 
— A mblyopia — A maurosis. 

HYPER/EMIA  AND  INFLAMMATION. 

Hyper/EMIA  of  the  Retina*  may  be  a transient  affection, 
depending  on  overwork  of  the  eye,  or  upon  a deranged  state  of 
the  stomach.  In  these  circumstances  the  congestion  passes 
away  so  rapidly,  that  it  is  not  likely  to  attract  the  attention  of 
either  the  surgeon  or  patient.  But  whatever  the  exciting  cause 
of  the  hypersemia,  should  it  remain  in  force,  inducing  chronic 
congestion  of  the  vessels  of  the  retina,  serious  results  may  follow. 

We  can  hardly  appreciate  hvperaemia  of  the  vessels  of  the 
retina  unless  by  means  of  the  direct  method  of  ophthalmoscopic 
examination,  and  even  then  the  condition  of  one  eye  should  be 
carefully  compared  with  that  of  the  other  eye,  before  we  arrive 
at  a conclusion  on  this  point.  In  cases  of  unquestionable 
hypersemia  of  the  retina,  its  vessels  are  found  to  be  more  tor- 
tuous, thicker,  and  deeper  in  colour  than  they  are  in  health. 
The  optic  papilla  is  a dusky  red  hue,  and  its  outline  is  often 
slightly  cloudy  from  the  presence  of  serous  effusion  into  the  retina. 


•*  The  appearances  presented  by  the  healthy  retina  are  referred  to  at  p.  42. 
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Hyperasmia  of  the  retina  not  unfrequently  depends  upon  Venous 
venous  congestion  produced  by  some  impediment  to  the  return  s 
of  blood  from  the  eye,  it  may  be  from  some  increase  in  intra- 
ocular tension,  from  disease  of  the  heart,  or  from  the  pressure 
exercised  on  the  veins  by  a morbid  growth  in  the  orbit.  In 
such  cases  a plexus  of  large  veins  and  arteries  may  often  be 
seen  spreading  over  the  whole  extent  of  the  retina,  with  scarcely 
a vacant  interval. 

A patient  suffering  from  hypersemia  of  the  retina  complains  Symptoms 
of  occasional  flashes  of  light,  and  an  inability  to  continue  his  ^hyper-^ 
accustomed  work  for  any  length  of  time,  from  a sense  of  fatigue  aen}ia  of  the 
and  heat  in  his  eyes.  The  most  common  cause  of  hypersemia  of 
the  retina  is  from  the  efforts  a patient  makes  to  overcome  some 
error  in  the  refraction  of  his  eye;  of  these  errors  hyperme-  Errors  of 
tropia  and  myopia  are  the  most  frequent.  Then,  again,  workmen,  c ‘a  ' 
such  as  compositors,  engravers,  bootbinders,  and  so  on,  who  Overwork, 
are  engaged  for  many  hours  on  work  requiring  active  and  con- 
centrated effort  of  the  eyes,  are  apt,  especially  if  in  bad  health, 
to  suffer  from  hypersemia  of  the  retina. 

In  the  natives  of  India  the  fundus  of  the  normal  eye  is  of  a Malaria, 
grey  colour,  in  consequence  of  the  presence  of  the  black  pigment 
in  the  hexagonal  cells  of  the  lamina  vitrea,  and  the  choroid 
being  thus  shut  out  from  view,  congestion  of  the  retinal  vessels 
is  generally  very  evident.  In  many  cases  of  malarial  fever  I 
have  found  the  retina  deeply  engorged  with  blood,  and  this 
condition  of  hypersemia  continues  after  the  paroxysms  of  fever 
have  left  the  patient,  and  by  interfering  with  the  healthy  nutri- 
tion of  the  retina  sometimes  leads  to  irreparable  damage  to  the 
eye.  Dr.  C.  S.  Bull  is  doubtful  if  malarious  influences  are 
capable  of  effecting  any  abnormal  changes  in  the  human  eye. 

My  own  experience,  however,  differs  from  that  of  Dr.  Bull ; and, 
as  I remarked  when  referring  to  oedema  of  the  papilla  (p.  318), 
there  appears  to  be  an  intimate  connection  between  malaria 
and  certain  affections  of  the  blood  or  blood-vessels  of  the  eye. 

The  treatment  of  hyperasmia  of  the  retina  must  depend  upon  Treatment 
its  cause,  and  I need  not  reiterate  the  remarks  already  made 
respecting  the  management  of  such  cases  if  depending  upon 
malaria.  In  instances  of  congestion  of  the  retina  depending 
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upon  the  eye  being  overstrained  in  cases  of  faulty  refraction, 
proper  glasses  must  be  supplied  to  the  patient.  And  in  cases  of 
hyperaemia  from  excessive  work,  often  in  a bad  light,  rest  must 
be  ordered  and  the  hygienic  circumstances  of  the  patient 
attended  to.  It  is  absolutely  necessary  to  prevent  the  continued 
existence  of  hyperaemia  in  so  delicate  a structure  as  the  retina, 
otherwise  serous  effusion  from  the  vessels  occurs,  in  the  course 
of  time  leading  to  fatty  degeneration  of  the  nerve  elements,  and 
to  the  formation  of  cavities  in  the  connective  tissues  supporting 
the  molecular  substance  of  the  retina.  Cysts  formed  in  this 
way  have  not  unfrequently  been  found  in  retinas  affected  for  a 
length  of  time  by  hyperaemia,  their  cavities  being  distended  with 
serum,  lymph  cells,  and  fatty  matter. 

Anaemia  OR  Isch.emia  of  the  retina  is  most  marked  in  cases 
of  obstruction  to  the  circulation  through  the  retinal  vessels 
consequent  on  embolism  of  the  central  artery,  and  will  be 
further  considered  in  another  section.  In  cases  of  chlorosis  the 
tension  of  the  eyeball  is  unaffected,  and  consequently  the  quan- 
tity of  blood  circulating  in  the  retina  remains  much  the  same 
as  in  health,  and  so  the  appearance  of  the  fundus  of  the  eye  is 
seldom  altered  from  its  normal  condition  even  in  advanced 
instances  of  anaemia. 

From  overdoses  of  quinine  ischaemia  of  the  papilla  and  retina 
occur  accompanied  at  times  with  loss  of  sight  lasting  for  a 
considerable  period.  The  disc  and  retina,  under  these  circum- 
stances, present  much  the  same  appearance  as  in  cases  of 
embolism  of  the  central  artery  of  the  retina. 

RETINITIS. 

In  consequence  of  the  intimate  relations  that  exist  between 
the  choroid,  optic  papillae  and  the  retina,  it  follows  that  inflam- 
mation is  seldom  confined  to  any  one  of  these  structures.  And 
in  practice  we  find  that  neuro-retinitis  or  retino-clioroiditis  is 
more  common  than  retinitis.  Nevertheless,  we  meet  with  in- 
stances of  retinitis,  generally  the  result  of  syphilis,  or  some  other 
constitutional  affection.  Persons  having  disease  of  the  kidney, 
diabetes,  leucaemia,  and  malaria  are  apt  to  suffer  from  Retinitis. 
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Retinitis  Albuminurica. — Interstitial  retinitis  occurs  from  NEPH^mc 
time  to  time  among  patients  suffering  from  Bright’s  disease  of 
the  kidneys,  the  neighbourhood  of  the  macula  lutea  being  chiefly  Pathology, 
implicated.  Dr.  Gowers*  remarks  that  in  these  cases  of  kidney 
disease,  the  retina  presents  certain  elements  which  are  variously 
combined  in  different  cases.  These  are: — i.  Diffuse  slight  opaci- 
ties and  swelling  of  the  retina,  due  to  cedema  of  its  substance. 

2.  White  spots  and  patches  of  various  size  and  distribution,  due 
for  the  most  part  to  degenerative  processes.  3.  Haemorrhages. 

4.  Inflammation  of  the  intra-ocular  end  of  the  optic  nerve.  5’  The 
subsidence  of  inflammatory  changes  may  be  attended  with  signs 
of  atrophy  of  the  retina  and  nerve. 

These  changes  are  due  to  cedema  and  increased  growth  of  the 
elements  of  the  connective-tissue  fibres  of  the  retina;  these  fibres 
become  thicker,  presenting  an  almost  glistening  whiteness  when 
seen  by  the  ophthalmoscope.  Sections  made  through  the  diseased 
portions  of  the  retina  demonstrate  the  existence  of  peculiar  club- 
like swellings  of  the  nerve  fibres  ; these  thickened  fibres  refract 
light  strongly.  The  diseased  structures  are  infiltrated  with 
granular  matter,  white  blood  corpuscles,  and  cells  which  appear 
round  or  semi-lunar,  with  one  or  more  offsets  and  a shining 
round  nucleus.  There  is  not  unfrequently  a layer  of  granular 
cells  beneath  the  membrana  limitans,  so  that  this  membrane 
protrudes  into  the  vitreous  body.  In  both  the  inner  and  outer 
layers  of  the  retina  cavities  form,  containing  peculiar  branched 
cells.  Detachment  of  the  retina  to  a greater  or  less  extent  is  by 
no  means  uncommon  in  cases  of  albuminuric  retinitis.  A con- 
siderable number  of  haemorrhages  are  found  in  the  retina  caused 
by  pathological  changes  noticed  in  the  walls  of  the  bloodvessels. 

The  condition  of  the  retinal  arteries  in  the  class  of  cases  we  are 
considering  are  similar  to  those  noticed  in  the  kidney  and  other 
parts  of  the  body,  consisting  of  a thickening  of  all  their  coats, 
especially  of  the  sub-endothelial  layer  of  the  interna.  The 
diameter  of  the  vessel  is  increased,  while  its  lumen  is  diminished. 

There  seems  evidence  leading  to  the  inference  that  the  changes  in 


* “A  Manual  and  Atlas  of  Medical  Ophthalmoscopy,”  by  W.  R. 
Gowers,  M.D.  2nd  edit.,  p.  184. 
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the  walls  in  the  arteries  precedes  those  in  the  stroma  surrounding 
them. 

The  optic  nerve  undergoes  somewhat  similar  changes  to  those 
observed  in  the  retina,  although  the  alterations  in  its  arteries  are 
not  so  well  marked. 

Pathological  changes  of  this  kind  are,  however,  not  confined 
to  cases  of  Bright’s  disease  ; the  dyscrasia  induced  by  malaria 
may  produce  the  same  result.  I have  watched  instances  of 
retinitis  albuminuria  for  some  years  past,  and  always  considered 
them  analogous  to  the  degenerations  of  the  muscular  or  secreting 
organs  of  the  body  which  we  sometimes  notice  in  persons  ex- 
posed to  malarious  influences,  and  which  may  run  their  course 
either  with  or  without  the  presence  of  albumen  in  the  urine  ; 
sugar,  in  fact,  may  take  the  place  of  albumen  in  the  urine  under 
these  circumstances.  We  also  meet  with  a similar  morbid  con- 
dition of  the  retina  in  alcoholic  poisoning  from  changes  in  the 
blood  and  the  walls  of  the  capillaries,  which  render  the  former 
unfit  to  supply  healthy  nutrient  material  to  the  tissues,  and  the 
latter  calculated  to  hinder  osmosis,  and  to  impair  still  further 
the  nutrition  of  the  parts  around  them,  so  that  disease  of  the 
retina  is  the  result. 

It  is  well  to  bear  in  mind  the  fact  that  disease  of  the  brain  may 
produce  appearances  in  the  retina  similar  to  those  of  nephritic 
retinitis.  For  instance,  a patient  under  my  care,  aged  twenty-three, 
exhibited  in  both  eyes  the  appearances  which  belong  to  the  most 
complete  picture  of  retinitis  albuminurica,but  she  had  no  albumen 
or  other  evidence  of  kidney-trouble,  and  not  until  a short  time 
before  death  had  she  any  symptoms  to  cause  suspicion  of  brain- 
disease.  The  autopsy  disclosed  a tumour  in  the  region  of  the 
septum  lucidum.  In  a second  case,  that  of  a girl  aged  fifteen, 
the  opthalmoscopic  appearances  were  identical,  but  the  patient 
suffered  from  Bright’s  disease,  which  caused  her  death,  and 
allowed  of  microscopic  examination  of  the  retina  and  optic  nerves. 

The  features  common  to  both  cases,  in  the  ophthalmoscopic 
picture,  were  great  swelling  of  both  optic  papilla,  redness  and 
infiltration,  its  outline  being  indistinct  and  vessels  swollen—  in 
the  case  of  tumour  there  was  ecchymosis  over  the  right  papilla  ; 
near  both  discs  opaque  white  patches,  with  dotted  edges  such  as 
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those  seen  in  nephritic  retinitis,  were  present  : at  the  macula 
there  were  the  usual  radiating  figures,  and  extravasations  of 
blood  in  various  places. 

In  the  case  of  tumour,  the  ocular  lesion  was  confined  strictly  Structural 
to  the  eye — the  optic  nerve  trunks,  close  up  to  the  glo  bes  sinuifr. 
possessed  a normal  structure  as  seen  by  the  microscope.  The 
lesions  in  the  retinas  in  both  cases  were  extremely  alike,  making 
any  distinction  between  the  two  by  the  microscope  almost  as 
impossible  as  by  the  ophthalmoscope.  There  were  in  both  cases 
sclerosis  of  the  fibres  of  the  optic-nerve  layer — the  ganglion  ceils 
atrophied  or  sclerosed — the  granular  layers  studded  with  or 
almost  transformed  into  fat  molecules  — hypertrophy  of  the 
connective  tissue  of  the  nerve  and  retina,  and  the  choroidal 
tissues  were  somewhat  sclerosed.  The  only  difference  in  the 
two  cases  was  that,  in  the  patient  with  cerebral  tumour,  the 
swelling  of  the  retina  belonged  more  to  hypertrophy  of  the 
inner  retinal  layers  and  papilla,  while  in  the  patient  with  Bright’s 
disease  the  swelling  affected  principally  the  radiating  fibres  of 
the  external  granular  layer. 

The  outcome  of  the  matter  is,  that  we  cannot  assert  the  infal-  Difficulties 
libility  of  our  diagnosis  of  Bright’s  disease  with  the  ophthalmo-  f uiagn0MS- 
scope.  Many  good  observers  have  denied  the  possibility  of 
mistake,  but  the  retinal  pictures  may  be  completely  simulated  by 
neuro-retinitis  from  cerebral  tumours,  or  from  diabetes  mellitus, 
malarial  poisoning,  and  perhaps  from  alcohol. 

We  are  therefore  compelled  to  examine  the  urine  as  well  as  the 
eye,  and  to  study  the  signs  of  cerebral  disturbance,  however 
obscure  they  may  be  in  some  cases.  But  it  remains  true  that  the 
retinal  lesions  above  described  belong  in  the  large  majority  of 
instances  to  Bright’s  disease. 

Symptoms. — The  appearances  presented  by  examination  with  Ophthal- 
the  ophthalmoscope  will  vary  in  different  cases  of  nephritic  ^earances. 
retinitis,  according  to  the  part  of  the  retina  involved  and  the 
stage  of  the  disease.  In  most  cases  the  first  changes  observed 
in  the  retina,  are  clusters  of  small  white  spots  in  the  substance 
of  the  retina,  it  may  be  near  or  at  a distance  from  the  optic 
nerve.  At  first  they  are  soft-edged  and  rounded,  and  as  they 
get  larger,  they  become  irregular.  As  Dr.  Gowers  observes,  these 
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small  white  spots  generally  appear  round  the  macula  lutea, 
arranged  in  a radiating  manner.  The  larger  spots  can  be  dis- 
tinctly seen,  but  the  smaller  ones  are  only  to  be  recognized  by 
careful  direct  examination.  These  spots  after  a time  run  into 
one  another  and  form  glistening  white  patches.  Striated  haemor- 
rhages are  almost  always  present — “ mare’s  tail”  extravasa- 
tions of  blood  as  they  have  been  called  ; at  other  times  they  are 
linear,  and  not  unfrequently  the  extravasations  are  more  or  less, 
flask-shaped.  When  large  they  are  irregular  in  shape,  and 
occupy  the  deeper  layers  of  the  retina.  These  changes  may 
advance  so  as  to  involve  a large  part  of  the  retina  without  symp- 
toms of  neuritis,  but  in  most  cases  the  margins  of  the  papilla  are 
blurred  and  swollen. 

In  other  cases  of  nephritic  retinitis  we  find  from  the  com- 
mencement of  the  affection  that  considerable  swelling  of  the 
retina  occurs,  the  papilla  being  completely  obscured.  The  vessels, 
especially  the  arteries,  are  concealed  in  the  swollen  tissues.. 
The  veins  are  engorged  and  tortuous.  Large  blotches  and  also 
striated  haemorrhages  are  present.  Numerous  soft  white 
patches  are  apparent.  As  the  disease  subsides  evidence  of 
atrophy  in  all  the  previously  affected  tissues  are  visible. 

In  the  slighter  forms  of  nephritic  retinitis  the  patient’s  vision 
is  hardly  affected.  In  serious  cases  impairment  of  sight  with- 
out marked  limitation  of  the  field  of  vision  or  colour-blindness 
exists.  Sight  is  rarely  altogether  lost. 

The  course  of  this  disease  will  vary  according  to  the  condition 
of  the  kidneys,  but  it  is  quite  possible  that  extensive  detachment 
of  the  retina  may  occur  at  any  period.  With  the  exception  of 
detachment  of  the  retina  it  is  not  uncommon  to  see  the  other 
changes  effected  in  the  retina  clear  away  for  a time.  The 
haemorrhages  and  white  spots  may  gradually  fade  away,  gene- 
rally to  recur  however  before  very  long. 

Treatment. — In  cases  of  Bright’s  disease,  it  is  hardly  neces- 
sary to  say  that  the  retinal  affection  is  as  incurable  as  the  prin- 
cipal malady,  and  no  improvement  can  be  looked  for. 

I have  watched  several  cases  of  neurc^-retinitis  following 
malarious  fevers,  and  have  certainly  seen  them  improve  under  a 
steady  and  well-regulated  course  of  arsenic,  strychnine,  and  iron. 
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But  above  all  things  change  of  air,  and  in  fact  absolute  removal  Removal 

from  malarious  influences,  is  necessary  for  the  cure  of  mias- 

matic  diseases.  When  therefore  a patient  comes  under  our  influences. 

notice,  suffering  from  symptoms  such  as  I have  above  described, 

and  which  we  can  trace  to  malarious  influences,  we  have  it  in 

our  power  to  save  him  from  irrecoverable  blindness  by  ordering 

him  off  to  sea  ; or  to  a good  climate  (see  Case,  p.  329). 

In  instances  occurring  from  the  effects  of  alcohol,  we  must 
endeavour  to  stop  the  use  of  all  intoxicating  fluids,  and  by  whole- 
some food,  tonics,  and  improved  habits  of  life,  endeavour  to  improved 
restore  our  patient’s  general  health;  for  we  know  of  no  means  lts  of 
more  likely  to  improve  the  condition  of  his  blood,  and  hence  of 
the  local  disease. 

Retinitis  Pigmentosa  (Plate  IV.,  Fig.  1). — I have  already  Retinitis 
referred  to  the  pathology  of  retinitis  pigmentosa  (p.  295)  in  TOSA. 
connection  with  affections  of  the  lamina  vitrea.  The  epithelial 
layer  of  the  lamina  vitrea  may  produce  a simple  thickening  of 
its  pigmented  cells,  one  layer  being  superimposed  upon  another 
layer.  In  cases  of  retinitis  pigmentosa,  however,  the  hyper- 
plasia of  these  cells  is  peculiar,  in  that  it  sends  offsets  of  pig- 
mented epithelium  into  the  retina.  These  processes  cause  a Pathology, 
chronic  interstitial  inflammation  of  the  retina,  which  leads  to 
hypertrophy  of  the  connective  tissue,  and  destruction  of  the 
nerve  element  of  the  retina.  Beyond  this,  a growth  of  new  con- 
nective tissue  takes  place  in  that  portion  of  the  retina  into  which 
the  epithelial  processes  extend,  and  into  the  peri-vascular  sheath 
of  the  retinal  bloodvessels,  which  thus  become  obliterated.  This 
process  commences  at  the  peripheral  part  of  the  retina.  During 
these  changes  the  choroid  generally  remains  unaffected.  Dr.  A. 

Alt  remarks  that  during  the  progress  of  this  disease  the  pigmented 
cells  frequently  enter  into  and  extend  along  the  peri-vascular  sheath 
of  the  retinal  bloodvessels ; nevertheless  the  primary  disease 
is  not  one  of  the  vessels,  as  has  been  stated  by  some  authors. 

Retinitis  pigmentosa  is  said  to  be  most  commonly  met 
with  among  the  offspring  of  persons  nearly  related  to  one 
another  •*  but  this  can  hardly  be  the  cause  of  the  disease  among 


* “Atlas  d’Ophtlialmoscopie,”  par  le  Dr.  Liebreich,  p.  16. 
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the  natives  of  India,  as  they  are  scrupulous  in  observing  the 
restrictions  they  place  upon  the  intermarriage  of  relatives  : and 
yet  I have  seen  a considerable  number  of  instances  of  this 
disease  among  native  patients.  In  the  majority  of  instances  of 
retinitis  pigmentosa  which  I have  met  with,  there  has  been  a 
history  of  impairment  of  vision,  not  sufficiently  marked  to 
attract  much  attention  in  early  life  ; nevertheless,  if  careful 
inquiries  be  made,  a history  of  defective  vision  may  usually  be 
traced  to  childhood.  I am  rather  inclined  to  consider  the 
disease  as  the  result  of  inherited  syphilis,  but  I have  not  noticed 
the  notched  teeth  of  syphilis  in  this  disease,  and  it  does  not 
seem  to  be  influenced  by  mercury.  It  is  common  to  find  this 
affection  among  several  members  of  the  same  family. 

Symptoms. — As  I have  before  stated,  although  retinitis  pig- 
mentosa is  a disease  which  commences  in  early  life,  it  may  long 
escape  notice.  It  runs  its  course,  in  fact,  without  the  slightest 
pain,  and  the  external  appearance  of  the  affected  eye  is  proba- 
bly healthy.  The  symptom  first  complained  of  is  a gradual 
loss  of  sight,  most  marked  after  sunset,  or  when  the  patient  is 
subjected  to  a dim  light.  The  central  portion  of  the  retina  may 
continue  unaffected  after  its  outer  parts  have  been  destroyed  ; 
direct  vision,  therefore,  remains  comparatively  good,  while 
objects  immediately  around  the  central  portion  of  the  visual 
field  are  hazy,  or  even  imperceptible.  For  this  reason  apatient 
suffering  from  this  malady  may  be  able  to  read  small  type,  but 
cannot  walk  about  with  safety  in  a crowded  thoroughfare. 

As  the  disease  progresses  the  field  of  vision  steadily  con- 
tracts, and  ultimately  the  patient’s  sight  is  almost  lost.  Not- 
withstanding this,  until  an  advanced  stage  of  retinitis  pigmentosa 
the  pupil,  though  contracted,  responds  to  the  stimulus  of  light. 

Opacity  of  the  vitreous  is  rare  in  this  disease,  but  the  lens  is 
more  often  affected.* 

On  examining  the  eye  with  the  ophthalmoscope  in  the  early 
stages  of  the  disease,  the  optic  disc  and  retinal  vessels  appear 
of  normal  size  ; towards  the  ora  serrata  irregular  patches  of 
black  colouring  matter  may  be  noticed.  Tfjese  patches  grow 


* Ophthalmic  Review , vol.  i.  p.  49. 
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from  the  epithelium  of  the  lamina  vitrea  and  extend  into  the  retina 
spreading-  along  the  walls  of  the  vessels— that  is,  the  external  spreading 
coat,  particularly  of  the  smaller  vessels  is  lined  with  pigment.  vessels. 

With  the  further  progress  of  the  disease,  the  black  irregular  Extension 

. . . of  pigment 

pigment  spots  continue  to  increase  in  the  retina,  spreading  spots_ 
gradually  from  the  periphery  to  the  axis  of  the  eye  ; the  retinal 
vessels  become  mere  streaks,  and  ultimately,  when  the  patient  Atrophy  of 
has  nearly  lost  his  sight,  the  eye  presents  the  following  appear-  vessels, 
ances  : — Optic  disc  of  normal  size,  and  of  a pale  rose  colour, 
looking  flat,  and  no  choroidal  margin  to  be  seen  ; the  retinal 
vessels  have  dwindled  away  to  mere  threads,  extending  probably 
only  a short  distance  beyond  the  margin  of  the  disc  ; the  fundus 
of  the  eye  has  a mottled  appearance,  and  a number  of  black, 
spider-shaped  bodies  are  scattered  over  it ; these  are  particularly 
distinct  towards  the  ora  serrata,  Plate  IV.,  Fig.  3. 

Prognosis. — I do  not  remember  to  have  met  with  a case,  in  Prognosis. 
which  a person,  under  forty  years  of  age,  has  been  rendered 
completely  blind  from  the  effects  of  this  form  of  disease.  It  Total 
usually  takes  years  to  advance  from  the  stage  characterized  by  ^‘rgdness 
the  symptoms  of  hemeralopia  to  that  of  general  impairment  of 
vision  ; but  its  progress,  though  slow,  is  sure.  I have  tried  No  known 
every  means  in  my  power  to  stop  it,  but  have  never  succeeded  in  remedy' 
doing  so,  the  increase  of  the  pigment  in  the  retina  continuing  in 
spite  of  our  best  efforts.  We  must,  therefore,  give  an  unfavour-  prognos;s 
able  prognosis  to  patients  suffering  from  retinitis  pigmentosa ; bad- 
but  we  may  console  them  with  the  fact  that  its  development 
will  be  slow,  and  may  possibly  be  arrested  for  several  years  at 
any  stage  ; but  beyond  this,  no  reasonable  hope  can  be  enter- 
tained of  improvement,  much  less  of  recovery. 


Haemorrhage  into  the  Retina. — Effusions  of  blood  into  Retinal 

. . HaEMOR- 

the  retina  are  of  frequent  occurrence,  and  have  been  observed  rhage. 
after  injuries,  through  concussion,  or  direct  wounds  ; or  in  the  From 
course  of  those  changes  which  tend  to  impede  the  passage  of  njulll-s 
blood  through  the  optic  disc  (as  glaucoma,  inflammation  of  the  From 
papilla,  and  the  adjoining  retina,),  or  through  the  orbit,  espe-  obstruc- 
cially  when  the  cause  is  situated  close  behind  the  eyeball,  or  at  tlons" 
the  fissura  orbitalis  superior.  A condition  favouring  hsemor- 
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rhage,  and  connected  with  diminished  power  of  the  V2  scalar 
walls,  is  that  of  hypertrophy  of  the  left  ventricle,  or  insufficiency 
of  the  aortic  valves.  It  is  frequently  met  with  in  Bright’s  disease,, 
diabetes,  anaemia  during  pregnancy,  and  in  women  weakened 
by  lactation.  Sudden  closure  of  the  jugular  veins  on  both  sides 
has  occasioned  haemorrhage  into  the  retina,  or  effusion  of  blood 
may  occur  in  the  course  of  changes  within  the  eye  (as  tumours, 
retinitis),  which  give  rise  to  hyperaemia  of  the  retina  and  choroid, 
with  atrophy.  Haemorrhages  into  the  retina  vary  much  in  size, 
number,  and  position.  They  may  be  very  small,  or  three  or 
four  times  the  diameter  of  the  optic  disc.  There  may  be  one  or 
numerous  extravasations  covering  the  fundus.  Their  shape  and 
aspect  depends  much  on  their  position  in  the  substance  of  the  retina. 

It  is  hardly  possible  to  mistake  extra vasated  blood  in  the 
retina  for  any  other  condition  of  the  parts.  If  examined  soon 
after  the  haemorrhage  has  occurred,  its  colour  is  quite  charac- 
teristic ; subsequently  this  alters,  and  the  haemorrhagic  effusions 
become  darker,  and  are  broken  up  into  small  patches.  The 
larger  extravasations  may  gradually  soften  down,  and  are  con- 
verted into  a yellowish  fatty  substance,  which  may  ultimately 
become  absorbed  ; but  in  many  instances  the  haemorrhage 
destroys  the  elements  of  the  retina  into  which  it  has  occurred. 
A circumscribed  retinitis  follows,  leading  to  a cicatrix  and  blind 
spot  : if  the  clot  formed  is  large,  to  detachment  of  the  retina. 

We  frequently  meet  with  cases  of  haemorrhage  in  the  retina 
unconnected  with  neuritis  or  any  objective  symptoms.  These 
extravasations  may  be  divided  into  three  principal  groups.  First, 
effusions  of  blood,  in  which  the  haemorrhage  assumes  a flammi- 
form  appearance,  coursing  along  the  fibrous  layers  of  the  retina. 
These  haemorrhages  generally  disappear  rapidly ; they  are 
similar  to  those  seen  in  cases  of  scurvy  and  petechial  typhus. 

Secondly,  haemorrhages  take  place  from  the  retinal  vessels, 
and  passing  backwards,  the  blood  causes  a certain  extent  of 
detachment  of  the  nerve  layer  from  the  choroid.  A clot 
formed  in  this  situation  is  apt  to  coagulate,  its  colouring  matter 
sinks  down  to  the  most  dependent  part,  the  serum  remaining 
fluid  above,  and  the  extravasation  presents  various  shades  of 
colour.  Haemorrhages  of  this  kind  seldom  disappear  without 
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leaving  some  trace  of  their  existence,  either  in  the  shape  of  a 
detached  or  otherwise  damaged  retina,  and  if  these  changes  have 
occurred  in  the  axis  of  vision,  the  patient’s  sight  may  be  per- 
manently impaired. 

A third  variety  of  haemorrhage  is  that  met  with  usually  among  Hsemor- 
patients  advanced  in  life  : the  extravasation  occurs  from  a vessel  ^"people, 
of  the  papilla.  I have  a case  of  the  kind  now  under  my  care  ; 
this  old  lady  is  in  good  health,  and  the  only  point  in  her 
history  at  all  bearing  on  her  present  condition  is  that  formerly 
she  suffered  rather  frequently  from  epistaxis.  Some  ten  days 
before  I saw  her  she  discovered  that  she  had  lost  the  sight  of 
her  left  eye.  We  found  that,  extending  from  the  edge  of  the 
papilla  as  far  as  the  macula  lutea,  there  was  a clot  of  blood. 

Neither  the  arteries  nor  veins  were  perceptibly  altered  in  size. 

There  were  no  other  hemorrhages.  In  the  course  of  time  the 
hemorrhage  extended,  the  vitreous  had  become  full  of  opaque 
flakes,  and  the  patient’s  sight  was  destroyed.  In  cases  of  this  kind, 
the  extravasated  blood  may  become  absorbed,  but  it  too  often 
happens  that  repeated  hemorrhages  occur,  and  the  eye  is  lost. 

There  are  another  class  of  cases,  instances  of  which  I have  Retinal 
had  under  my  care,  and  they  have  been  well  described  by  Mr. 

H.  Eales,  of  Birmingham,  as  “ Primary  Retinal  Hemorrhage  in  young  mem. 
Young  Men.”  He  remarks  that  the  hemorrhages  are  usually 
multiple,  often  cause  complete  opacity  of  the  vitreous,  and  when 
quite  recent  are  of  a venous  colour. 

Though  occurring  at  all  parts  of  the  fundus,  they  are  most 
common  at  the  extreme  periphery  of  the  retina.  They  are 
not  associated  with  any  evidences  of  retinal  disease,  and  are 
roundish,  diffused,  and  not  flame-shaped.  They  constantly 
recur,  they  are  generally  found  in  close  proximity  to  the 
branches  of  the  retinal  vein,  which  are  often  lost  in  them, 
or  a venous  trunk  is  directly  continuous  with  an  opacity  in  the 
vitreous  caused  by  the  haemorrhages,  the  calibre  of  the  retinal 
vessels  are  unusually  large  in  both  eyes,  the  veins  especially 
being  dark,  large,  and  tortuous.  Vision  often  appears  to  be 
impaired  only  in  proportion  to  the  opacity  of  the  vitreous.  In 
some  cases,  the  recovery  is  so  complete  that  between  the  attacks 
no  trace  of  the  previous  disease  is  found. 
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The  patients  are  young  males,  the  youngest  of  Dr.  Eales' 
patients  being  aged  fourteen,  and  the  eldest  aged  twenty.  All 
were  previously,  and  while  under  treatment,  troubled  constantly 
with  constipation,  and  occasionally  with  epistaxis,  especially 
during  the  summer  months.  Two  were  very  subject  to  head- 
aches, three  were  habitually  lethargic  and  indolent,  and  com- 
plained of  depressing  feelings  and  want  of  energy. 

In  one  case,  there  was  evidence  of  mitral  incompetence.  In 
the  others,  the  heart  presented  no  anomaly.  The  pulse  in  each 
case  was  below  60  at  the  time  they  first  came  under  observation. 
The  aortic  second  sound  was  accentuated  in  only  one  case. 
Pulse-tracings  in  three  cases  showed  low  tension,  but  they  were 
taken  some  months  after  the  haemorrhages  occurred;  the  condi- 
tion of  pulse-tension  at  the  time  of  the  haemorrhage  is  therefore 
still  undetermined. 

In  two  cases  only,  there  was  the  faintest  shadow  of  albumen 
in  the  urine,  and  in  no  case  were  any  casts  found. 

There  was  no  indication  of  anaemia  in  any  case  ; the  blood  of 
one  case  examined  by  the  haemo-cytometer  was  quite  normal. 

Among  patients  of  this  description  who  have  come  under  my 
observation,  in  more  than  one  instance,  masturbation,  or  exces- 
sive sexual  intercourse  seem  to  have  led  to  exhaustion,  or,  at  any 
rate  to  a tendency  to  haemorrhage.  If  these  practices  are  avoided 
by  the  patients  we  may  fairly  hope  the  constipation,  irritable 
heart,  and  other  symptoms  referable  to  lowered  nerve  action  from 
which  they  suffer  will  pass  away,  and  that  no  recurrence  of  the 
haemorrhage  will  happen,  otherwise  the  prognosis  must  be  un- 
favourable. In  most  cases  of  haemorrhage  into  the  retina,  such 
as  those  above  referred  to,  sulphate  of  eserine  in  solution  should 
be  freely  applied  to  the  conjunctiva. 

It  is  necessary  always  to  be  careful,  in  cases  of  sudden  loss  of 
sight  in  the  central  field  of  vision,  to  look  to  the  condition  of  the 
macula  lutea.  I have  seen  more  than  once  extravasation  of 
blood  limited  to  this  spot. 

In  other  cases,  described  as  Retinitis  Apoplectica,  we  find  that, 
together  with  oedema  of  the  optic  papilla  and  retina,  numerous 
ill-defined  spots  of  haemorrhage  are  observed.  The  veins  of 
the  retina  are  dilated,  the  arteries  often  of  their  normal  size, 
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but  the  extravasations  of  blood  are  very  characteristic.  At 
times  the  effused  blood  forces  its  way  into  the  vitreous  chamber, 
but  more  often  towards  the  choroid.  The  clots  of  blood  retain 
their  colour  for  a considerable  time,  and  may  then  gradually 
become  absorbed,  but  bear  a marked  tendency  to  recur.  The 
loss  of  sight  depending  on  extravasation  of  blood  of  this  kind, 
depend  much  on  the  locality  in  which  they  have  formed,  but 
the  prognosis  in  these  cases  is  always  serious.  This  affection 
generally  occurs  together  with  disturbance  of  the  general  circu- 
lation, due  to  affections  of  the  heart,  liver,  or  uterus,  including 
pregnancy.  Atheromatous  degeneration  of  the  coats  of  the 
retinal  bloodvessels  is,  however,  the  most  frequent  cause  of 
haemorrhages  of  this  description. 

Affections  of  Retina  in  Disease  of  the  Heart. — retinal 
Impairment  of  sight,  depending  on  disease  of  the  heart,  is  not  JN  heart 
of  frequent  occurrence  ; when  it  does  take  place  it  is  attended  DlSEAbt~ 
by  the  following  conditions  : — 

1.  Capillary  Congestions  of  the  Retina  and  Venous  Varicosi- 
ties.— Sometimes  there  are  venous  stases  in  the  retina,  but  their 
progress  is  slow  and  gradual,  so  that  vision  is  in  no  way  troubled. 

It  is  only  in  exceptional  cases  that  the  venous  congestion 
occasions  disorders  of  vision  either  constant  or  periodical ; but 
then  we  have  no  longer  simple  varices  in  the  principal  branches, 
but  capillary  congestions  of  the  retina  more  or  less  marked. 

The  venous  stases  of  the  retina  are  to  be  sought  for  especially 
in  thecapillary  branches.  An  ophthalmoscopic  examination  with 
inverted  images  is  not  sufficient  to  make  out  this  capillary  stasis  ; 
we  must  have  an  erect  image  and  a strong  magnifying  power. 

2.  Extravasation  of  Blood  into  the  Retina  and  Optic  Nerves.  Extrava- 
— In  heart  disease  effusions  into  the  retina  take  place  both  from  Sllt!0n' 
the  over-powerful  impulse  of  a hypertrophied  heart,  or  what  is 

more  common,  from  the  insufficient  impulse  of  the  same  organ 
when  enfeebled.  The  rupture  of  the  capillaries  is  sometimes 
prepared  for  by  an  alteration  in  the  coats  of  the  vessels.  Gene- 
rally only  one  or  two  branches  are  ruptured,  and  a single  eye 
affected.  In  effusions  of  blood  into  both  eyeballs  we  ought  to 
suspect  the  presence  of  albuminuria  or  diabetes,  &c. 
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Embolism  of  the  Central  Artery  of  the  Retina. — • 
Embolism  of  the  central  artery  of  the  retina  is  recognized  by 
well-defined  symptoms.  The  patient  complains  of  sudden  loss 
of  sight  in  the  affected  eye.  On  ophthalmoscopic  examination, 
we  find  that  the  optic  disc  is  white,  and  its  vessels  greatly 
attenuated.  The  retinal  arteries  are  recognized  as  narrow 
threads,  often  appearing  as  white  bands.  The  retinal  veins  are 
small,  in  some  part  of  their  course  they  are  usually  empty,  with 
here  and  there  plugs  of  coagulated  blood,  extending  for  a short 
distance  within  them.  The  region  of  the  macula  lutea  is  covered 
with  a greyish  film,  gradually  shading  off  into  the  normal  retina. 
This  film  is  due  to  serous  exudation  into  the  retina,  and  generally 
covers  the  optic  disc  as  well  as  the  region  of  the  macula  lutea? 
and  often  the  whole  of  the  retina.  As  the  effusion  clears  away, 
the  appearance  of  the  branches  of  the  retinal  artery  remind  one 
of  the  twigs  of  a branch  of  a'tree  covered  with  hoar  frost,  and 
are  characteristic  of  this  affection.  After  a time  further  changes 
occur  in  the  eye,  the  vitreous  becomes  hazy,  and  the  retina  and 
optic  papilla  gradually  pass  into  a condition  of  atrophy. 

In  some  rare  cases  an  embolus  forms  in  one  of  the  branches 
of  the  retinal  artery,  and  cedema  of  the  nerve  structure  around 
it  occurs,  causing  limited  impairment  of  vision,  which  is  confined 
to  that  part  of  the  retina  supplied  by  the  occluded  vessel.  The 
remainder  of  the  field  of  vision  may  be  perfectly  normal. 

In  cases  of  embolism  of  the  central  artery  of  the  retina,  the 
prognosis  is  unfavourable  so  far  as  the  diseased  eye  is  concerned. 
But  embolism  of  the  central  artery  of  one  eye  does  not  in  any 
way  prejudice  the  other  eye,  which  may  remain  perfectly 
healthy.  So  that  although  the  loss  of  sight  in  one  eye  is  com- 
plete, vision  in  the  other  eye  may  continue  unaffected  for  the 
remainder  of  the  patient’s  life. 

Detachment  of  the  Retina  (Plate  IV.,  Fig.  2)  from  the 
choroid  may  arise,  either  from  the  effects  of  a blow  on  the  eye, 
or  from  disease. 

Detachment  from  a Blow. — As  an  instance  in  point  I may 
refer  to  the  following  case: — The  patient  had  been  struck  with 
a racket-ball  on  the  left  eye  ; immediately  after  receiving  the 
blow,  he  found  he  had  completely  lost  the  sight  of  th  eye 
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When  I first  saw  this  gentleman  I observed  that  the  pupil  was 
widely  dilated ; he  could  only  distinguish  large  objects  in 
certain  directions,  the  injury  evidently  being  in  the  axis  of 
vision.  On  examining  the  eye  with  the  ophthalmoscope,  a con-  Appearance 
siderable  portion  of  the  retina,  extending  from  the  optic  disc  ofretma- 
outwards  and  downwards,  was  found  to  be  detached,  and  below 
this  a clot  of  blood  could  be  seen,  over  which  the  retina 
appeared  to  hang.  The  fundus  of  the  eye  was  intensely  con- 
gested, as  well  as  the  optic  disc,  and  there  were  several  spots  of  Extravasa- 
extravasated  blood  scattered  over  the  retina. 

I recommended  the  patient  to  keep  the  injured  eye  closed,  improved 
and  to  rest  the  other  one  as  much  as  possible.  In  a month’s  and  rest, 
time  I again  saw  him  ; his  sight  had  improved,  and  the  conges- 
tion and  extravasation  of  blood  had  almost  disappeared : a con- 
siderable portion  of  the  large  clot  noticed  in  the  lower  part  of 
the  eye  had  also  become  absorbed,  but  the  appearance  of  the 
detached  retina  in  the  axis  of  vision  remained  unchanged. 

It  occasionally  happens  that  the  whole  of  the  retina  is  dragged  Complete 
away  from  the  choroid,  and  assumes  a funnel-shaped  form,  the  menth" 
apex  being  at  its  point  of  attachment  to  the  optic  disc.  The 
vitreous,  however,  must  have  passed  into  a fluid  condition,  to 
allow  of  the  retina  falling  forwards  in  this  way. 

Complete  or  partial  detachment  of  the  retina  can  hardly  be  Appearance 
mistaken  for  any  other  condition.  The  detached  retina  presents  of  retina- 
a bluish-grey,  floating,  wave-like  opacity,  which  is  thrown  into 
folds  with  every  movement  of  the  eye;  the  retinal  vessels  maybe  state  of 
traced  up  to  the  margin  of  the  detached  portion,  where  they  vessels- 
will  be  seen  to  terminate  abruptly,  or  bend  back,  as  in  the  above 
instance,  at  the  point  at  which  the  retina  deviates  from  the 
plane  of  the  fundus  of  the  eye.  It  is  seldom  necessary,  how- 
ever, to  resort  to  minute  distinctions  of  this  kind,  in  order  to 
determine  the  nature  of  the  case.  The  jagged  wound  in  the 
retina  leaves  the  choroid  exposed,  and  frequently  the  white  glis- 
tening sclerotic  may  be  seen  through  the  rent. 

Detachment  of  the  Retina  from  Effusion. — Separation  of  the  Separatiou 
retina  from  the  choroid,  the  result  of  a collection  of  fluid  behind 
the  former  structure,  is  not  necessarily  accompanied  by  pain  in  sion. 
the  eye  ; but  this  symptom  will  of  course  vary  with  the  nature 
of  the  cause  which  has  given  rise  to  the  effusion.  The  patient 
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probably  complains  only  of  gradually  increasing  imperfection  of 
sight ; and  as  only  a portion  of  the  retina  is  usually  detached, 
the  field  of  vision  is  more  interrupted  than  absolutely  destroyed; 
so  that  in  looking  at  an  object  immediately  in  front  of  him  the 
patient  will  lose  perhaps  half  the  figure,  the  rays  which  fall  on 
the  detached  portion  of  the  retina  not  being  recognized,  and  for 
the  same  reason,  objects  appear  to  be  bent,  or  their  outlines 
distorted  in  various  ways.  In  other  cases  the  patient  first 
notices  that  the  field  of  vision  is  cloudy,  the  cloud  having  a 
wavy  motion,  due  to  changes  of  position  of  the  retinal  elements 
which  receive  and  localize  the  impression  of  light.  Vision  is 
not  only  distorted,  but  objects  under  examination  are  fringed 
with  a coloured  ring  or  halo  ; this  condition  is  characteristic  of 
effusion  and  detachment  of  the  retina. 

If  the  retina  is  detached  at  or  near  the  macula  lutea,  the  im- 
pairment of  vision  will  of  course  be  far  greater  than  if  a more 
extensive  detachment  exists  at  its  periphery  : but  even  then,  in 
certain  directions,  the  visual  field  may  still  remain  tolerably 
perfect.*  Under  any  circumstances  the  patient  complains  of 
coloured  or  white  balls,  fiery  wheels,  flashes  of  light,  and  such 
like  phenomena  due  to  excitability  of  the  visual  organ. 

If,  under  these  circumstances,  a portion  of  the  retina  only 
has  been  torn  away  from  the  choroid,  the  detached  piece  will 
be  seen  (with  the  ophthalmoscope  by  means  of  the  direct  method 
of  examination)  bulging  forward  into  the  vitreous  chamber,  like  a 
small  bladder  ; its  surface  is  usually  relaxed  and  folded,  trem- 
bling with  every  movement  of  the  eye.  The  refraction  from 
this  portion  of  the  retina  is  hypermetropic.  The  colour  of  the 
detached  tissue  varies  : in  the  early  stages  of  the  disease  it 
remains  transparent,  looking  like  a grey  film  upon  the  back- 
ground formed  by  the  choroid.  By  degrees,  however,  the 
nervous  tissue  degenerates  and  becomes  opaque.  The  opacity 
generally  extends  rather  beyond  the  border  of  the  actual  line 
of  detachment  of  the  retina,  and  this  border  is  deepened  if  the 
detachment  be  prominent,  as  a shadow  is  then  thrown  over  the 
surrounding  part  of  the  retina. 


* M.  Wecker,  “Maladies  des  Yeux,”  vol.  ii.  p.  364. 
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We  must  follow  up  the  retinal  vessels  from  the  optic  disc  to 
the  point  of  apparent  separation  of  the  retina,  and  we  shall 
notice  that  the  vessels  passing  over  the  bladder-like  projection  Displace- 
are  on  a plane  anterior  to  that  of  the  fundus  of  the  eye  ; and  ™eeSsgi°f thc 
accordingly  we  shall  have  to  alter  our  focal  distance  to  see 
them  distinctly.  As  they  dip  down  on  the  other  side  of  the 
projection  they  will  again  be  indistinctly  seen,  till  we  readjust 
the  focus.  The  calibre  of  the  vessels  as  they  pass  over  the 
retina  is  seldom  altered,  the  vascular  system  being  unimpaired  : Circulation 

main- 

but  the  vessels  passing  over  the  effusion  have  an  undulating  tained. 
movement  imparted  to  them  on  every  slight  movement  of  the  Wavy 
eye  : an  appearance  which,  together  with  the  bulging  forward  of  of 
the  retina,  cannot  be  mistaken  if  the  detachment  is  considerable, 
but  requires  practice  and  dexterity  to  recognize  it  if  the  detach- 
ment be  only  slight.  The  separation  of  the  retina  from  the 
choroid  may  take  place,  apparently  without  any  appreciable 
structural  changes  in  the  other  tissues  of  the  eye  ; or,  it  may 
be  complicated  with  inflammatory  or  other  abnormal  appear- 
ances (Plate  IV.,  Fig.  11). 

Detachment  of  the  retina  such  as  I have  described  is  gene-  Separation 
rally  noticed  at  its  lower  portion  : this  fact  is  explained  by  ly  be* 
supposing  that  the  fluid  behind  it  gravitates  downwards,  and 
accumulating  in  the  inferior  part  of  the  retina,  produces  these 
appearances.  Occasionally  this  fluid  contains  blood,  or  pus,  Effusion  of 
which  will  of  course  alter  the  apparent  colour  of  the  detached  pu°s°  °r 
part.  Particles  of  lime  and  small  plates  of  bone  have  been  found 
lining  the  inner  surface  of  a detached  portion  of  the  retina.  In 
detachment  of  the  retina  from  serous  effusion  beneath  it,  there 
is  not  necessarily  any  increased  tension  of  the  eyeball. 

Prognosis.— The  prognosis  of  these  cases  of  detachment  of  Prognosis 
the  retina  is  unfavourable ; some  few  cases  remain  stationary,  unfavour- 
others  have  been  said  to  recover  ; but,  so  far  as  my  experience  able* 
goes,  the  effusion  behind  the  retina  increases  sooner  or  later,  and 
leads  to  loss  of  sight  in  the  affected  eye. 

T recitment.  Loss  of  sight  must  be  the  result  of  an  accumu-  Treatment. 
lating  effusion  behind  the  retina,  and  its  separation  from  the 
choroid,  unless  the  surgeon  can  afford  some  relief  to  his  patient. 

This  may  be  done,  as  has  been  proved  by  Von  Graefe,  and 
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Mr.  Bowman.*  Their  mode  of  treatment  is  to  pass  two  needles 
from  without  through  the  sclerotic  into  the  effusion,  so  as  to  let 
the  fluid  escape  into  the  vitreous,  or  externally  into  the  choroid. 
Successful  cases  of  the  kind  are  authenticated. 

Before  adopting  this  measure,  however,  in  any  particular 
case,  it  is  necessai-y  to  determine  whether  the  retina  is  compara- 
tively healthy,  so  as  to  lead  us  to  hope,  in  case  the  effused  fluid  is 
got  rid  of,  and  the  retina  restored  to  its  normal  position,  that  our 
patient  will  gain  some  advantage  from  the  operation.  We  may 
judge  of  this  pretty  accurately  by  the  appearance  of  the  retina  ; 
if  it  looks  dull  and  opaque,  it  is  more  than  probable  that  its 
nervous  elements  have  degenerated,  and  in  that  case  it  will  be 
of  little  use  interfering. 

Our  intention  in  operating  should  be  to  make  a free  opening 
through  the  effusion,  so  as  to  allow  it  to  escape  into  the  vitreous 
chamber;  the  retina  will  then  fall  back  into  its  normal  position, 
and,  unless  structurally  altered,  its  functions  may  be  restored  and 
the  patient  regain  almost  perfect  vision.  The  plan  Mr.  Bowman 
recommends  appears  to  be  the  best  adapted  for  this  purpose: — 
The  site  of  the  separation  of  the  retina  having  been  carefully 
studied  with  the  ophthalmoscope,  the  patient  is  placed  on  a 
couch;  and  a stop  speculum  having  been  introduced  to  keep  the 
lids  apart,  the  surgeon  passes  a needle  through  the  sclerotic 
vertically  into  the  eye,  transfixing  the  retina  at  its  point  of 
separation  from  the  choroid;  another  needle  is  then  inserted 
through  the  same  opening,  and  the  handles  of  the  two  being 
separated  the  one  from  the  other,  their  points  are  made  to 
diverge  like  the  blades  of  a pair  of  scissors.  In  this  way  the 
retina  is  torn  through,  and  the  fluid  behind  it  escapes  into  the 
vitreous  chamber;  usually  a small  quantity  passes  out  along  the 
needles,  and  exudes  beneath  the  conjunctiva ; but  this  is  not 
always  the  case.  After  the  operation  the  retina  falls  back  into 
apposition  with  the  elastic  lamina. 

In  these  cases,  the  chief  point  to  attend  to  is  to  avoid  wounding 


* Ophthalmic  Hospital  Reports , vol.  iv.  p.  135. 
t Mr.  Haynes  Walton  on  Detachment  of  the  Retina : Med.  Times 
and  Gaz..,  1866,  vol.  ii.  p.  311* 
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the  lens;  but  an  ordinary  amount  of  anatomical  knowledge  and 
skill  will  prevent  this  accident,  and  if  we  do  not  touch  the  lens, 
we  may  be  sure  that  no  injury  will  result  from  passing  the 
needle  into  the  vitreous,  even  if  we  do  not  succeed  in  effecting 
a cure.  After  the  operation,  the  only  necessary  treatment  will 
be  to  keep  the  eye  closed  for  a few  days  with  a pad  and  bandage. 

As  I before  stated,  I have  operated  in  this  manner  a considerable 
number  of  times,  the  proceeding  being  followed  by  temporary 
relief,  but  never  by  anything  more  favourable. 

Detachment  of  the  Retina  from  Staphyloma  and  Fhiid  Detach- 

. - , . . . . , ment  from 

Vitreous. — Besides  detachment  of  the  retina  brought  about  by  staphy- 
blows  on  the  eye,  and  serous  effusion  between  it  and  the  choroid,  loma' 
other  causes  may  produce  a similar  result.  I mentioned  one  of 
these  when  discussing  the  subject  of  sclero-choroiditis  anterior, 
observing  that,  as  the  sclerotic  gradually  yielded  to  the  intra- 
ocular pressure,  the  choroid,  being  drawn  into  the  staphyloma, 
may  drag  the  retina  after  it,  thus  detaching  it  from  its  normal 
position.  A similar  result  occurs  at  times  in  posterior  staphy- 
loma; but  in  this  last  affection,  in  addition  to  the  mechanical 
effects  produced  by  the  protrusion  backwards  of  the  sclerotic, 
there  is  a tendency  to  general  congestion  of  the  choroid,  and  a 
fluid  state  of  the  vitreous,  which  may  itself  lead  to  detachment  From 
of  the  retina. 

A like  alteration  in  the  consistency  of  the  vitreous  has  been 
known  occasionally  to  follow  severe  contusions  of  the  eye,  and 
such  an  accident  may,  therefore,  give  rise  to  detachment  of  the 
retina.  Under  these  circumstances  the  alterations  in  the  con- 
sistency of  the  vitreous  appear  to  progress  with  remarkable 
slowness,  so  that  the  fact  of  the  injury  may  be  almost  forgotten 
but  symptoms  of  gradual  impairment  of  sight,  and  floating 
bodies  in  the  field  of  vision,  attract  the  patient’s  notice,  and  we 
find  on  examining  the  eye  that  a fluid  state  of  the  vitreous  exists, 
with  detachment  of  the  retina. 


fluidity  of 
vitreous. 


Tumours  of  the  Retina  : Medullary  Sarcoma  Tumours 

(Glioma). — This  form  of  sarcoma  is  most  frequently  met  with  Sarcoma.A 
among  infants  and  young  people.  It  originates  in  the  connec- 
tive tissue  of  the  retina.  These  tumours  consist  of  round  cells, 
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about  the  size  of  pus  globules,  embedded  in  a small  quantity  of 
granular  intercellular  substance.  The  tumour  is  usually  very 
vascular.  As  the  morbid  growth  increases  in  size  the  retina  is 
detached,  and  the  tumour  advances  into  the  vitreous  chamber* 
During  its  growth  haemorrhages  frequently  take  place,  and  we 
find  patches  of  blood  in  the  tumour.  It  is  not  uncommon  to  see 
softened  areas  in  the  morbid  growth.  These  sarcomas  spread 
continuously,  so  that  the  whole  of  the  retina  and  the  optic  disc, 
in  the  course  of  a short  time,  are  occupied  by  the  new  growth  ; 
the  intra-ocular  pressure  is  increased,  abscess  of  the  cornea 
follows,  and  the  sarcoma  protrudes  outwards. 

The  following  case  illustrates  the  course  of  this  disease,  but,  as 
I have  before  remarked,  it  most  commonly  occurs  during  infancy : 

A.,  aged  six  years,  was  brought  to  me  at  the  Ophthalmic 
Hospital,  and  presented  the  following  conditions  : — General 
health  good  : the  pupil  of  the  right  eye  was  widely  dilated,  and 
a yellow  reflection  from  the  fundus  could  be  seen,  evidently 
proceeding  from  a morbid  growth  which  projected  into  the 
vitreous  chamber. 

I advised  the  removal  of  the  eye,  but  as  the  parents  would  not 
consent,  the  child  was  removed  from  the  hospital.  Twelve 
months  afterwards  they  again  brought  him,  and  the  right  eye 
then  presented  the  appearance  delineated  in  Fig.  51.  The  child’s 
health  had  fallen  off,  but  the  glands  of  his  neck  were  not  en- 
larged. The  eyelids  were  greatly  distended,  and  a fungating 
tumour  was  seen  growing  from  the  eyeball  and  protruding 
between  the  eyelids.  Its  surface  was  ulcerated,  and  bled  when 
touched,  but  was  usually  covered  with  a crust  of  dried  blood 
and  matter. 

I at  once  removed  the  morbid  growth.  On  passing  my  finger 
behind  the  tumour,  I felt  that  the  optic  nerve  was  much  en- 
larged. I divided  the  nerve,  therefore,  as  near  the  optic  foramen 
as  possible,  and  then  applied  the  solid  chloride  of  zinc  to  the 
bottom  and  sides  of  the  wound.  The  child  made  a rapid  recovery, 
and  appears  to  have  remained  perfectly  free  from  the  disease. 

On  examining  the  tumour,  I found  that  the  optic  nerve  was 
embedded  in  a morbid  product,  having  all  the  characters  above 
noticed  as  characteristic  of  glioma. 
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We  not  unfrequently  have  the  opportunity  of  watching  the 
growth  of  a tumour  of  this  kind  ; and  may  then  see  through  the 

Fig.  si. 


dilated  pupil  a glistening  yellowish- white  reflection  from  the 
back  of  the  eye.  The  ophthalmoscope  enables  us  to  complete 
the  diagnosis,  and,  if  employed  sufficiently  early,  demonstrates 
the  fact  of  the  morbid  growth  being  limited  to  one  part  of  the 
retina,  giving  it  a thickened  and  mottled  appearance.  Subse- 
quently, as  the  disease  involves  the  whole  of  the  retina,  the  eye 
assumes  the  appearance  formerly  known  as  the  “ amaurotic 
cat’s-eye.”  The  morbid  growth  advances  towards  the  lens,  the 
globe  of  the  eye  enlarges,  and  ultimately  the  tumour  bursts 
through  the  cornea,  and  assumes  the  fungoid  appearance  depicted 
in  Fig.  51.  There  can  be  no  question  as  to  the  necessity  of 
excising  the  eyeball,  and  with  it  the  morbid  growth,  in  cases  of 
this  form  of  disease.  The  operation  should  be  performed  so 
soon  as  the  presence  of  the  sarcoma  has  been  diagnosed ; any 
delay  may  be  attended  with  the  most  serious  consequences. 
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FUNCTIONAL  DISORDERS  OF  THE  RETINA. 

Night  Blindness,  or  Hemeralopia.— The  following  ex- 
tract, taken  from  a work  stamped  with  the  authority  of  Govern- 
ment,# gives  a good,  though  marvellous,  account  of  hemeralopia. 
Capt.  Smith,  R.N.,  reports  that  in  September,  1801,  the  Merlin 
captured  a Spanish  privateer,  and  having  been  sent  with  twenty 
men  to  cruise  in  her  as  tender,  he  thus  describes  their  adven- 
ture : — 

“ In  a few  days,  at  least  half  the  crew  were  affected  with 
nyctalopia.  We  were  chased  one  calm  morning  by  a large 
xebec,  carrying  from  eighty  to  one  hundred  men,  and  towards 
evening  she  was  fast  pulling  up  to  us,  our  people  having  been 
fagging  at  their  oars  many  hours  without  any  relief.  Knowing 
that  night  would  deprive  half  of  our  crew  of  sight,  it  was  pro- 
posed to  try  our  strength  with  the  enemy  while  it  was  daylight ; 
this  was  answered  by  three  cheers.  The  oars  were  run  across, 
and  the  enemy  by  this  time  being  within  gunshot,  the  action 
commenced.  After  a time,  to  our  great  relief,  he  sheered  off  and 
pulled  away  from  us  ; we,  in  our  turn,  became  the  pursuers  ; but 
when  night  came  on,  we  took  special  care  to  lay  our  head  from 
the  xebec,  and  saw  no  more  of  her. 

“ This  circumstance  put  me  on  devising  some  means  of  curing 
the  people  affected  with  night  blindness,  and  I could  think  of 
none  better  than  excluding  the  rays  of  the  sun  from  one  eye 
during  the  day,  by  placing  a handkerchief  over  it ; and  I was 
pleased  to  find,  on  the  succeeding  night,  that  it  completely 
answered  the  desired  purpose,  and  that  the  patients  could  see 
perfectly  well  with  the  eye  which  had  been  covered  during  the 
day  ; so  that,  in  future,  each  person  so  affected  had  one  eye  for 
day,  and  the  other  for  night.  It  was  amusing  enough  to  see 
Jack  guarding,  with  tender  care,  his  night  eye  from  even  the 
slightest  communication  with  the  sun’s  rays,  and  occasionally 
changing  the  bandage,  that  each  eye  in  turn  might  take  a spell 
of  night  duty,  it  being  found  that  guarding  the  eye  for  one  day 


* “Royal  Naval  Biography,”  1835,  vol.  iv.  part  ii. 
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was  sufficient  to  restore  the  tone  of  the  optic  nerve,  a torpor  of  Referred  to 

, , . . retinal  ex- 

which  and  of  the  retina  is  supposed  to  be  the  proximate  cause  haustion, 
of  the  disease.  I much  question  whether  any  purely  medical 
treatment  would  have  had  so  complete  and,  above  all,  so  im- 
mediate an  effect. 

11  Persons  affected  with  nyctalopia  become  perfectly  blind  as 
night  approaches,  and  continue  so  till  the  approach  of  daylight ; 
the  medical  treatment  is  bleeding  and  purging,  blisters  applied 
repeatedly  to  the  temples,  close  to  the  external  canthus  of  the 
eye,  cinchona  bark,  joined  with  chalybeates,  &c.,  all  of  which 
was  impracticable  by  us,  having  no  medicine  on  board  our  little 
vessel.  I am  aware  that  this  disease  frequently  attends  scurvy  and  scurvy, 
in  tropical  climates,  and  is  sometimes  occasioned  by  derange- 
ment of  the  digestive  organs  and  hepatic  system,  in  which 
cases  our  simple  treatment  would  be  useless  ; but  in  the  above 
instance  it  was  evidently  caused  only  by  the  sun.” 

Although  bordering  on  the  marvellous,  this  account  is,  I 
think,  worth  recording,  more  particularly  as  I quite  agree  with 
Captain  Smith  as  to  the  cause  of  hemeralopia  ; I believe  it  does 
occur  from  scurvy  and  over-stimulation  of  the  retina. 

We  must  exclude  from  this  group  cases  of  pigmentary  de-  No  lesion 
generation  of  the  retina,  and  in  fact  all  diseases  of  the  eye  hemeral-  m 
accompanied  with  structural  lesions,  which  in  themselves  ac-  °Pia- 
count  for  the  night  blindness ; as,  for  instance,  opacities  of  the 
vitreous,  lens  and  cornea,  myosis,  and  such-like  affections,  and 
simply  confine  our  remarks  to  cases  in  which  marked  diminu- 
tion in  the  acuteness  of  vision  exists  when  the  patient  is  removed 
from  a bright  light,  and  yet  in  which  we  can  discover  no  lesions 
of  the  retina  or  of  the  dioptric  media  to  account  for  the  pheno- 
mena. Instances  of  the  kind  are  common  in  the  tropics. 

In  hemeralopia  the  patient  is  not  only  blind  at  night,  but  at  Patient 
all  tina-es  if  taken  into  a room  dimly  lighted ; he  can  see  com-  •^n‘^ee 
paratively  well  in  bright  moonlight,  or  in  a well-lit  room, 
Hemeralopia  evidently,  therefore,  arises  from  a state  of  torpor 
or  exhaustion  of  the  retina,  which,  under  these  circumstances,  The  retina 
requires  a greater  number  of  luminous  rays  to  produce  a torpid‘ 
sensible  impression  than  in  the  healthy  eye. 

Causes. — This  condition  of  the  retina  may  be  brought  about 
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by  general  anaemia  and  imperfect  nutrition,  or  by  intense  excita- 
tion of  the  nervous  structures,  and  consequent  exhaustion ; 
probably  a combination  of  these  causes  is  the  most  prolific 
source  of  hemeralopia.  A patient,  whether  from  bad  food, 
impure  air,  or  disease,  falls  into  a state  of  anaemia,  and  if  he 
be  then  exposed  to  the  intense  glare  of  a tropical  sun  hemera- 
lopia is  the  result.  It  is  unnecessary  for  me  to  cite  instances  to 
prove  that  such  influences  are  a cause  of  night  blindness,  it 
being  well  known  that  sailors  returning  from  a long  voyage  in 
the  tropics,  and  predisposed  to  scurvy  from  ship-diet,  are  not 
unfrequently  affected  with  hemeralopia ; but  direct  exposure  to 
the  glare  of  the  sun  has  hardly  been  recognized  as  a sole  cause 
of  night  blindness. 

The  Treatment  of  night  blindness  resolves  itself,  therefore, 
into  endeavours  to  restore  the  nutritive  functions  by  suitable 
diet,  and  such  means  as  iron  and  strychnine,  and,  when  re- 
quired, by  antiscorbutic  remedies,  giving  the  eye  rest  at  the 
same  time.  If  these  objects  are  kept  in  view,  I have  never  seen 
a case  of  hemeralopia  that  has  failed  to  recover ; provided,  of 
course,  that  the  patient  has  not  been  suffering  from  some 
incurable  disease  of  the  liver,  kidneys,  or  other  important  organs 
of  the  body.  In  making  this  assertion,  I restrict  myself,  in 
fact,  to  cases  of  hemeralopia  in  the  limited  sense  above  indi- 
cated, and  not  to  cases  in  which  the  night  blindness  depends 
upon  other  and  assignable  causes. 

Snow-Blindness  would  appear  to  arise  from  somewhat  the 
same  causes  as  hemeralopia,  the  glare  from  the  snow  causing 
over-excitation,  and,  ultimately,  loss  of  sentient  power  in  the 
retina.  The  affection,  however,  usually  passes  away  after  the 
removal  of  its  cause.* 

Mr.  H.  Cayley,  Surgeon  to  the  Calcutta  Ophthalmic  Hospital, 
gives  the  following  account  of  snow-blindness.  He  writes  : — 

“ As  I was  crossing  the  ‘Zoji  La7  pass  from  Cashmir  to  Ladak 


* Kane’s  “Arctic  Expedition:”  Dr.  Hayes’  Report  of  a Sledge 
Journey,  Appendix,  p.  489. 
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early  in  May,  I had  the  opportunity  of  seeing  many  cases  of 
snow-  blindness,  and  a brief  description  of  the  affection  may  be 
of  interest. 

“ The  day  of  crossing  the  pass,  my  party  were  on  the  move 
for  more  than  sixteen  hours  over  fresh  fallen  snow  the  whole 
way,  and  soon  after  mid-day  I noticed  some  of  the  servants  and 
baggage  coolies  stumbling  along  with  their  eyes  covered  and 
protected  as  much  as  possible,  and  all  complaining  of  intense 
burning  and  throbbing  in  the  eyeballs,  headache,  and  dimness  Symptoms. 
of  sight.  I recommended  what  I had  heard  from  natives  of 
the  mountains,  and  had  myself  found  to  give  great  relief— viz.? 
the  application  of  a handful  of  snow  on  the  eyes  for  a few  minutes^ 
till  the  burning  was  removed,  and  repeating  this  at  intervals. 

After  the  march  was  over,  and  during  the  night,  all  those  whose 
eyes  were  affected,  consisting  of  nearly  half  the  party,  suffered 
most  acutely  from  deep-seated  pain  in  the  eyes  and  orbits,  severe  pain, 
with  more  or  less  complete  loss  of  sight ; and  many  of  the 
coolies,  who  were  all  hill-men,  and  accustomed  to  the  snow, 
were  sitting  out  in  the  cold  night  air,  groaning  with  pain,  but 
finding  their  sufferings  less  than  in  the  smoky  huts.  The  next 
morning  two  of  the  servants,  and  about  twenty-five  coolies, 
were  suffering  in  a greater  or  less  degree  from  the  following 
symptoms  : almost  complete  loss  of  sight ; they  could  just  see  Sight  almost 
their  way  about,  but  some  even  were  quite  blind.  The  most  s ' 
intense  intolerance  of  light ; severe  deep-seated  pain  and  burn-  intolerance 
ing  in  the  eyeballs  and  orbits,  and  generally  bad  headache.  ofllsht' 
The  other  symptoms  were  profuse  lachrymation,  injection  of  the 
conjunctiva,  and  swelling  and  puffiness  of  the  lids,  and  con- 
tracted and  inactive  pupils.  Acute  ophthalmia,  in  fact,  with  the  Ophthalmia, 
symptom  of  nervous  irritation  especially  prominent.  In  some 
only  one  eye  was  affected,  but  generally  both,  though  not  always 
in  the  same  degree.  In  some  the  affection  commenced  after  the 
day’s  march  and  exposure  were  over,  but  I think  only.in  those 
who  went  into  the  huts,  and  were  exposed  to  the  irritating  smoke 
of  fires  of  wood  and  animal  dung.  The  treatment  I employed  Treatment. 
and  which  gave  great  relief,  was  warm  fomentations,  and  a 
lotion  of  equal  parts  of  tincture  of  opium  and  water  dropped 
into  the  eyes,  and  keeping  the  eyes  covered  with  a wet  bandage. 
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Lightning-Blindness. — Momentary  exposure  to  a very 
bright  light  may  induce  impairment  of  vision,  by  destroying  the 
sensibility  of  the  retina.  The  captain  of  one  of  our  coasting 
steamers  consulted  me  a short  time  since  on  account  of  impaired 
sight,  particularly  marked  at  night.  His  vision  had  been  per- 
fect until  within  a few  months  of  the  time  I first  saw  him;  he 
was  then  at  sea,  and  one  fearfully  dark  and  stormy  night 
suddenly  a vivid  flash  of  lightning  burst  over  the  vessel:  my 
patient  states  that  for  a few  minutes  afterwards  he  was  perfectly 
blind,  and  although  he  recovered  his  sight  to  a great  extent,  it 
has  since  remained  impaired.  No  abnormal  appearance  could 
be  detected  with  the  ophthalmoscope. 

The  functions  of  the  retina  may  become  similarly  injured  from 
prolonged  work  on  minute  objects  in  a bright  light,  as  in  the 
instances  of  watchmakers  and  engravers,  and  yet  the  fundus  of 
the  eye  may  appear  perfectly  healthy. 

Colour-Blindness  (Tests  for,  see  p.  28J  in  some  in- 
stances comes  under  the  class  of  diseases  depending  upon 
impairment  of  the  functions  of  the  retina,  without  any  perceptible 
lesion  in  the  nervous  apparatus  of  the  eye;  on  the  other  hand, 
colour-blindness  is  met  with  in  a considerable  number  of  diseases, 
affecting,  either  primarily  or  secondarily,  the  brain  and  spinal 
cord.  Excluding  instances  of  this  description,  one  meets  with 
cases  from  time  to  time  in  which  colour-blindness  appears  to  be 
a congenital  and  hereditary  affection;  the  patient’s  sight  may  in 
other  respects  be  perfect,  but  he  is  unable  to  distinguish  between 
certain  colours — red,  orange  and  yellow  may  not  be  distinguish- 
able from  blue,  grey,  or  green,  and  in  some  few  cases  absolute 
colour-blindness  exists,  black  and  white  being  alone  recognized. 
In  other  instances  the  patient  complains  that  all  colours  present 
a certain  tint  either  of  red,  green,  or  some  other  colour;  but  this 
form  of  colour-blindness  is  uncommon,  except  as  a result  of 
disease  of  the  brain  or  optic  nerve,  which  we  shall  subsequently 
have  to  consider. 


* Indian  Medical  Gazette,  August  I,  1 868. 
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Dr.  G.  Wilson*  states,  that  patients  suffering  from  colour- 
blindness can  often  distinguish  colours  by  artificial  light  better 
than  by  daylight;  he  points  out  very  forcibly  the  necessity  of 
examining  men  employed  as  guards  to  railway  trains,  and  in  Importance 
other  similar  situations,  as  to  their  power  of  distinguishing  the  signai-men. 
various  colours:  a man  may  be  affected  with  colour-blindness 
without  knowing  it,  and,  if  so,  he  is  of  course  unfit  for  an 
employment  in  which  the  recognition  of  coloured  signals  is  all- 
important.  The  ability,  however,  to  discern  colours,  as  I have 
above  remarked,  is  impaired  by  various  affections  of  the  eye. 

This  defect  occurs  under  every  form  of  nerve-atrophy,  as  well 
as  in  every  degree  of  amblyopia.  Even  where  sight  is  not  much 
injured  colour-blindness  may  be  very  marked.  The  prognosis 
of  the  nerve-affection  is  not  modified  for  better  or  for  worse  by 
the  loss  of  colour-perception.  The  colour  to  which  patients  aie 
most  frequently  insensitive  is  red,  while  blue  is  best  preserved: 
green  appears  yellowish  or  grey;  rose  and  violet,  bluish;  yellow 
commonly  appears  yellow.  In  the  later  stages  of  the  malady 
only  the  bluish  shades  are  apt  to  be  recognized,  all  others 
appearing  whitish,  grey,  or  dark.  This  corresponds  closely  with 
what  is  true  of  the  normal  eye  during  deep  twilight. 

In  three  cases  of  hemiopia  there  was  no  defect  of  colour-per-  In  hemiopia. 
ception  in  the  sound  half  of  the  field.  In  one  of  these  cases 
vision  was  nearly  restored,  but  on  the  blinded  side  the  colour- 
sense  remained  defective.  Ouaglino  and  Boys  de  Loary  pub- 
lished each  a case  of  hemiopia  in  which  there  was  absolute 
colour-blindness  for  the  remaining  field. 

An  extremely  interesting  class  of  cases  are  those  of  ambly- 
opia without  central  scotoma  or  ophthalmoscopic  lesions. 

The  amblyopia  occurs  without  central  scotoma ; and  in  these  Rare  in' 
cases  there  is  little  derangement  of  the  perception  of  colour.  wTthlmTcen- 
Out  of  twenty-one  cases  of  amblyopia  without  scotoma,  only  tral  scotoma, 
three  were  unable  to  distinguish  red.  These  patients  acquired 
their  amblyopia  from  abuse  of  alcohol,  tobacco,  and  other  toxic 
substances,  a few  from  anaemia  and  mal-nutrition.  This  asser- 
tion appears  to  be  supported  by  the  fact  that,  out  of  eighty-one 


* “Researches  on  Colour  Blindness,”  pp.  118-127.  Edin.,  1855. 
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cases  of  amblyopia  in  which  there  were  no  ophthalmoscopic 
lesions  and  no  central  scotoma,  there  were  seventy-five  men  and 
six  women. 

Cases  of  amblyopia  with  visible  lesion,  and  with  central 
scotoma,  present  marked  impairment  of  sense  of  colour.  At  an 
early  stage  of  these  cases  is  to  be  found  sometimes  a faint, 
striated  haziness  of  the  border  of  the  papilla  and  neighbouring 
retina,  which  resembles  syphilitic  retinitis,  but,  unlike  the  latter, 
extends  only  a little  distance  into  the  retina.  Twice  there  were 
evidences  of  diffused  retinitis;  in  several  cases  there  were  isolated 
haemorrhages ; but  generally  no  marked  changes  could  be  seen  by 
the  ophthalmoscope.  At  a later  period  the  papilla  is  apt  to  show 
alteration  of  tissue  in  pallor  or  slight  bluishness  of  its  outer  half 
— a sign  of  partial  atrophy  at  least  in  some  of  the  cases.  Of 
this  class  of  cases  fifty-six  were  seen,  and  in  thirty-one  the  per- 
ception of  colour  tested;  of  which  in  all  there  was  a discernible 
impairment.  So  uniform  was  this  fact  that  it  may  be  taken  as 
a means  of  diagnosis  of  the  existence  of  central  scotoma. 

The  following  “Suggestions  as  to  International  Arrangements 
for  a Uniform  System  of  Maritime,  Coast  and  Harbour  Signal- 
ling, with  a view  to  the  safety  of  life  and  property,”  have  been 
recommended  by  a committee  of  the  Medical  Congress  appointed 
for  that  purpose  : — 

A.  With  respect  to  Land. 

“ For  admission  as  Driver  or  Stoker  is  required  : — A healthy 
condition  as  regards  habitual  congestion  or  irritation  of  the  eyes 
and  eyelids  ; for  each  eye,  complete  field  of  vision,  normal 
acuity  and  refraction,  colour-sense  at  least  four-fifths  of  the 
normal,  total  absence  of  commencing  cataract  or  any  other 
progressive  disease. 

“ For  admission  to  other  Railway  Service  is  required  : — A 
healthy  condition  as  regards  habitual  congestion  or  irritation  of 
the  eyes  and  eyelids  ; for  each  eye,  complete  field  of  vision,  total 
absence  of  cataract,  or  any  other  progressive  disease  ; for  one  of 
the  eyes,  normal  acuity  and  refraction,  colour-sense  at  least 
three-fifths  of  the  normal ; for  the  other  eye,  sight  of  at  least  half 
the  normal,  as  regards  both  acuity  and  colour-sense. 
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B.  With  Respect  to  Sea. 

u (2.) — That  in  ocean-going  ships  and  in  all  steamers,  especi- 
ally those  carrying  passengers,  there  should  always  be  in  actual 
control  of  the  helm  a person  possessing  with  the  two  eyes  to- 
gether, without  glasses,  normal  sight,  both  as  to  acuity  and 
colour  : and  that,  in  addition,  in  such  ships,  at  least  one  of 
the  persons  actually  on  the  look-out  should  be  similarly 
qualified. 

“ (3.) — That  in  vessels  engaged  in  the  coasting  trade,  every 
person  liable  to  take  charge  of  the  helm  should  possess  with  the 
two  eyes  together,  without  glasses , sight  equal  to  at  least  two- 
thirds  of  the  normal,  both  as  to  acuity  and  colours. 

“ (4.) — That  all  persons  engaged  in  marine  signalling,  ashore 
or  afloat,  and  all  pilots,  should  have  have  normal  sight,  both  as 
to  acuity  and  colours,  as  defined  in  Article  2. 

“ (5.) — That  hypermetropic  persons,  although  satisfying  the 
requirements  of  Articles  2,  3,  and  4,  should  nevertheless  not  be 
admitted,  if  before  the  age  of  eighteen  they  have  a manifest 
hvpermetropia  of  1 dioptre  or  more. 

“ (6.) — That  re-examinations  should  be  made  at  the  age  of 
forty-five. 

“ (7.) — That  the  examinations  should  be  conducted  by  persons 
of  recognized  competency,  under  the  direction  of  a Central 
Medical  Authority  in  each  country. 

“ (8.) — That  an  International  Commission  should  be  consti- 
tuted, to  fix  upon  such  further  measures  as  to  signals  as  may  be 
necessary  for  safe  navigation,  and  specially  upon  the  standard 
colour,  and  the  sizes  of  the  signals  which  should  be  employed. 

EXPLANATORY  REMARKS. 

(The  numbers  refer  to  the  Resolutions.) 

A.  As  to  Land. 

“(*•) — The  signal  service  on  land,  though  quite  as  impor- 
tant, are  not  so  purely  an  international  matter  as  those  having 
reference  to  the  sea.  Many  countries  have  already  established 
legislation  in  this  respect,  and  others  are  introducing  it  by 
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degrees.  It  is  believed  that  the  standards  now  recommended 
may  be  of  general  utility,  especially  in  the  case  of  contermi- 
nous countries.  The  mode  of  examination,  for  colours  espe- 
cially, is  here,  as  for  service  at  sea,  of  the  highest  possible 
importance. 

B.  As  to  Sea. 

“ It  is  obvious  that  Regulations  having  an  International 
character  become  every  year  more  urgently  required,  from  the 
increasing  number,  size  and  speed  of  vessels. 

‘‘In  view  of  the  practical  difficulties  with  which  all  compul- 
sory examinations  are  attended,  it  has  been  sought : — 

“ (a.)  To  limit  the  examination  in  each  case  to  what  is 
strictly  necessary. 

“ (b.)  To  require  them  only  when  absolutely  indispensable,  and 
of  the  smallest  possible  number  of  persons. 

“(c.)  To  simplify  the  methods  as  much  as  possible. 

“ On  large  ships,  many  sailors  not  required  for  the  helm,  or 
to  be  responsible  for  the  look-out,  may  be  admitted  without 
certificate  of  examination  : but  as  it  will  be  in  the  interest  of 
all  to  be  possessed  of  such  a certificate,  which  would  repre- 
sent a higher  competency,  it  may  be  expected  that  many  would 
themselves  seek  for  it,  from  whom  it  would  not  necessarily 
be  demanded,  and  facilities  for  obtaining  it  should  at  all  times 
be  at  hand  in  maritime  ports. 

“ (2.) — Good  sight  without  the  aid  of  glasses  is  required, 
because  glasses  fail  to  help  just  where  clear  sight  is  most 
needed—^.,  in  storm,  rain,  or  fog. 

“ Acuity  of  Sight : — Complete  acuity  is  not  more  than  suffi- 
cient, and  even  scarcely  sufficient,  having  regard  to  the  in- 
creasing number,  size,  and  speed  of  steamers.  But  it  will  be 
practically  enough,  if  at  sea,  this  complete  acuity  is  attained 
by  the  use  of  both  eyes  combined.  The  number  of  persons  ex- 
cluded under  this  rule  will  be  much  less  than  if  complete 
acuity  for  each  eye  separately  is  needed. 

“ The  acuity  is  supposed  to  be  determined  by  viewing 
letters  or  signs  at  a certain  distance,  under  a certain  angle, 
on  the  principle  of  the  test-types  of  Snellen. 

“ Colour-Sense  is  supposed  to  be  tested  by  pseudo-iso-chro- 
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matic  tables,  on  the  principle  of  those  of  Stilling,  subject  to 
control  by  the  use  of  light  transmitted  through  coloured  glass, 
in  imitation  of  signal  lights.  This  control  will  also  aid  in 
detecting  central  scotoma  for  colours,  in  the  very  rare  cases 
where  it  might  co-exist  with  the  required  acuity. 

“ Holmgren’s  excellent  tests  have  been  already  extensively 
adopted.  But  their  use  demands  more  skill  in  the  examiner. 
Tests  well  selected  on  the  principle  of  Stilling  might  be  very 
well  adopted  as  standards  for  ascertaining  normal  colour-sense, 
as  well  as  definite  degrees  of  colour-sense  below  the  normal. 
The  principle  of  Stilling  has  been  recommended  as  affording 
a quantitative  as  well  as  a rapid  qualitative  test. 

“ (3.) — A lower  standard  is  fixed  in  the  coasting  trade  (ex- 
cluding steamers)  because  the  vessels  are  smaller  and  the 
speed  less.  Moreover,  a demand  for  full  acuity  would  render 
it  difficult  to  procure  a sufficient  number  of  sailors,  as  each 
hand  must  be  liable  in  small  vessels  to  serve  at  the  helm. 

“ (4.) — It  is  obvious  that  the  persons  here  named  must  have 
full  acuity  and  colour-sense. 

il  (5.) — Persons  having  a manifest  hypermetropia  above  that 
here  indicated  would  not  possess,  at  the  age  of  thirty-five  or 
forty,  without  glasses,  the  needful  degree  of  acuity ; it  is  better 
then,  both  for  themselves  and  the  service,  that  they  should  not 
be  admitted  at  all. 

“(6.) — The  attendant  practical  difficulties  have  caused  one  re- 
examination only  to  be  advised  at  the  age  of  forty-five.  It  has 
been  found  that  the  very  great  majority  of  persons,  once  ad- 
mitted as  having  good  sight,  have  retained  it  up  to  that  age. 
A great  number,  no  doubt,  have  been  admitted  hitherto  without 
sufficient  examination.  Still,  it  would  not  be  practicable  to  in- 
stitute a general  examination  of  those  already  in  the  service. 
Nevertheless,  it  would  be  desirable  to  examine  anew,  in  the  case 
of  passenger  steamers,  all  those  responsible  as  helmsmen  and 
look-out  men. 

“ The  Congress  recommends  that  surgeons  of  ships  should  be 
qualified  to  exercise  special  surveillance  as  to  the  sight  of  those 
employed  in  these  capacities  on  board. 

“ (7*)  A central  medical  authority  is  requisite  to  ensure  the 
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perfection  of  the  system,  and  its  uniformity.  He  should  pro- 
pose the  examiners,  and  be  responsible  for  their  fitness.  They 
should  be  men  of  ascertained  competency,  and,  as  far  as  practic- 
able, qualified  as  medical  specialists. 

“ (8.) — The  measures  recommended  in  Articles  2 to  7 should 
be  brought  into  operation  without  delay.  But  an  International 
Commission  would  still  have  to  determine  the  precise  colour 
of  the  glass,  securing  uniformity  in  that  as  well  as  in  the  size 
and  disposition  of  the  signal  lights.” 


Hemiopia. 


From  dis- 
ease or 
compres- 
sion of 
either  optic 
tract. 


By  a clot  of 
blood, 

or  tumour. 


Hemiopia,  or  Half-vision. — The  fibres  of  the  optic  tracts 
meet  in  the  chiasma,  those  from  the  outer  part  of  the  right 
tract  passing  to  the  outer  part  of  the  right  retina,  and  those  from 
the  inner  part  of  the  right  tract  supplying  the  inner  half  of  the 
left  retina ; the  left  optic  tract  in  like  manner  supplies  the  outer 
half  of  the  left  retina,  and  the  inner  half  of  the  right  retina.  In 
consequence  of  this  relation  of  the  fibres  of  the  optic  tracts, 
mechanical  causes,  such  as  a clot  of  blood,  or  a tumour,  inter- 
fering with  the  integrity  of  either  optic  tracts,  may  produce 
blindness  confined  to  the  inner  half  of  one  and  the  outer  half  of 
the  other  eye,  while  the  remainder  of  both  retina  may  be 
healthy.  The  defect  in  the  sight  is  clearly  indicated,  and  must 
be  carefully  mapped  out  by  a close  scrutiny  of  the  visual  field  of 
both  eyes ; it  is  thus  only  that  we  can  arrive  at  a correct 
diagnosis  of  the  case.  If  the  disease  be  confined  to  one  side  of 
the  brain,  the  limitation  of  the  field  of  vision  is  often  clearly 
defined,  and  should  the  history  of  the  case  point  to  the  forma- 
tion of  a clot  as  the  cause  of  the  affection,  we  need  hardly  fear 
that  the  impairment  of  vision  will  extend  ; but  the  majority  of 
these  cases  depend  on  tumours  involving  the  chiasma,  in  which 
case  both  tracts  are  gradually  implicated,  and  the  patient’s  sight 
hopelessly  destroyed.  If  the  hemiopic  contractions  occur 
simultaneously,  or  at  a short  interval  from  each  other,  the 
corresponding  sides  of  the  two  retinas  being  affected,  we  may 
ascribe  the  disease  to  one  root  of  the  optic  nerve. 

Homonymous,  or  lateral  hemiopia  is,  however,  exceptional. 
The  temporal  halves,  and,  in  rare  cases,  the  nasal,  or  upper 
and  lower  halves  of  each  monocular  visual  field,  are  blinded. 
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Temporal  hemiopia  is  to  be  explained  by  hindrances  to  con- 
duction in  the  optic  fibres,  which  cross  at  the  chiasma.  We 
have  no  proof  of  the  existence  of  other  forms.* 

In  these  cases  of  destruction  of  the  nerve-fibres,  occasioned  Retina 
by  disease  affecting  the  optic  tracts  or  the  brain,  abnormal  healthy, 
appearances  are  not  often  observed  in  the  retina  ; it  is  this  fact 
which  distinguishes  hemiopia  resulting  from  paralysis  from  that 
impairment  of  vision  in  which  half  of  the  retina  has  been 
detached  or  entirely  destroyed  from  an  effusion  of  serum  or 
blood  behind  it. 

Hemiopia  sometimes  appears  as  a transient  affection,  de- 
pending upon  functional  derangement  of  the  retina.  Drv  Functional 
■r  . .....  hemiopia* 

Wollaston’s  case  is  an  instance  of  transient  hemiopia  ; he  Case. 

remarks: — “I  suddenly  found,  after  violent  exercise  two  or  three 
hours  before,  that  I could  see  but  half  the  face  of  a man  whom  I 
met ; and  it  was  the  same  with  respect  to  any  other  object  I 
looked  at.  In  attempting  to  read  the  name  Johnson  over  a 
door,  I saw  only  ....  son  ; the  commencement  of  the  name 
was  wholly  obliterated  to  my  view.”  In  this  case  the  affection 
passed  off  in  about  a quarter  of  an  hour. 

We  meet  with  instances  of  this  kind  from  time  to  time  in 

practice  ; they  generally  come  on  with  indigestion  or  headache,  Due  to 

.....  . , . gastric  irri- 

and  are  of  little  or  no  consequence,  but  may  cause  the  patient  tation. 

much  unnecessary  alarm.  On  examining  the  eye  with  the 

ophthalmoscope  no  abnormal  appearance  can  be  discovered, 

the  affection  probably  depending  on  temporal  loss  of  power  in 

the  nerve-fibres,  or  nervous  matter,  supplying  half  the  retina  of 

either  eye.  In  some  instances  of  hemiopia  there  is  a marked 

defect  of  colour-perception  in  the  sound  half  of  the  visual  field. 

In  one  case  of  this  kind  vision  was  nearly  restored,  but  on  the 

blind  side  the  colour-sense  remained  defective. 

Treatment. — In  that  form  of  disease  last  described,  we  must  Treatment. 
direct  our  attention  towards  the  removal  of  the  source  of  irrita- 
tion, which  is  usually  gastric  ; but,  as  I have  before  remarked, 
the  affection  is  generally  a very  transient  affair,  and  it  will 


* C.  S tell  wag  von  Carion,  “Diseases  of  the  Eye.”  By  Hackley  and 
Roosa,  New  York,  1868,  p.  663. 
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often  be  unnecessary  to  prescribe  anything  for  it.  In  those  far 
graver  cases  arising  from  actual  destruction  of  tissue  in  the  optic 
tracts,  or  nervous  centres,  we  can  seldom  do  much  towards 
relieving  the  symptoms.  We  shall  generally  have  sufficient 
evidence  of  the  nature  of  the  lesion  from  various  concomitant 
symptoms,  depending  upon  the  disease  of  the  brain,  and  it  is 
to  these  our  attention  should  be  directed  rather  than  to  the 
state  of  the  retina. 

Scotoma  (constant)  signifies  a form  of  partial  blindness,  in 
which  only  a portion  of  the  retina  is  insensible  to  light,  and  this 
part  often  appears  as  a black  speck  to  the  patient,  particularly 
when  he  is  engaged  in  reading  or  any  similar  work.  In  these 
cases,  the  rays  of  light  are  not  prevented  from  reaching  the 
retina,  but  they  fall  on  certain  parts  of  the  fundus  of  the  eye 
incapable  of  appreciating  the  stimulus  of  light,  which  hence 
appear  as  dark  spots  in  the  field  of  vision. 

One  of  the  characteristic  features  of  scotoma  is,  that  the 
patient  observes  the  dark  spots  to  move  exactly  with  his  eyes, 
and  not  float  about  before  them,  as  in  Muscce  volitantes  ; thus, 
for  instance,  it  will  appear  to  follow  the  eyes  as  these  are  cast 
along  the  lines  of  a book  in  reading  or  writing,  as  it  were 
covering  a part  of  the  line  ; in  fact,  we  may  generally  detect  the 
presence  of  a scotoma,  by  making  the  patient  look  through  a 
small  aperture  at  a sheet  of  white  paper,  upon  which  he  will 
generally  perceive  a black  spot  projected,  if  a part  of  his  retina 
is  insensible  to  light.  Scotomata  vary  much  in  form  and 
figure,  being  described  as  discs,  lines,  stars,  and  so  on. 

The  position  of  the  scotoma  will  very  much  influence  its  effect 
on  the  patient’s  sight : if  at  or  near  the  yellow  spot  it  will  be 
most  annoying,  constantly  interfering  with  the  perfection  of 
vision.  On  the  other  hand,  if  the  scotoma  be  eccentric,  it  may 
cause  but  little  inconvenience,  and  hardly  any  at  all  in  reading 
or  writing  ; but,  when  looking  at  a distant  object,  the  patient 
wili  probably  notice  a hazy  or  misty  appearance  over  a portion 
of  the  field  of  vision. 

Scotoma  may  arise  from  congenital  defect,  a portion  of  the 
retina  being  imperfect  or  wanting  ; but  these  dark  spots  are  far 


SCOTOMA. 


387 


more  commonly  the  result  of  a rent  in  the  retina  resulting  from 
a blow,  or  from  haemorrhage  or  inflammation  of  the  retina  and 
choroid.  In  this  case  the  ophthalmoscope  may  reveal  to  us  the 
nature  of  the  disease  ; it  may  be  that  a spot  of  atrophied  retina, 
or  one  infiltrated  with  choroidal  pigment,  will  thus  be  seen,  and  Retinitis, 
account  satisfactorily  for  the  symptoms  from  which  the  patient 
complains. 

In  other  cases  scotoma  may  be  induced  by  injury,  perhaps  Disease  of 
the  result  of  a clot  or  plug  in  one  of  the  vessels  of  the  optic  or^rain.0 
nerve,  interfering  with  the  integrity  of  some  of  the  fibres  of  the 
nerve,  or  destruction  of  a limited  portion  of  the  brain  ; in  which 
case,  although  the  portion  of  retina  supplied  by  these  fibres  will 
be  insensible  to  light,  we  may  be  unable  to  perceive  any  altera- 
tion in  the  fundus  of  the  eye  by  means  of  the  ophthalmoscope. 

In  cases  of  this  description,  the  scotoma  generally  comes  on 
suddenly,  and  the  affected  portion  of  the  retina,  if  not  absolutely 
insensible  to  light,  may  be  incapable  of  appreciating  colours ; in 
fact,  it  often  happens  that  a certain  portion  of  the  retina  may  be 
affected  with  colour  blindness,  in  the  first  ^instance,  and  subse- 
quently become  dead  to  the  stimulus  of  light  without  our  being 
able  to  detect  anything  wrong  with  the  eye  by  means  of  the 
ophthalmoscope. 

Should  a scotoma  have  been  observed  by  the  patient  for  some  Prognosis 
considerable  time,  it  is  seldom  that  the  black  spot  subsequently  cases’1  °ld 
disappears,  whether  it  arises  from  an  affection  of  the  brain  or 
retina,  especially  if  symptoms  of  commencing  atrophy  of  the 
disc  are  present.  But  if  the  spot  has  only  recently  appeared 
the  case  will  not  be  so  hopeless,  and  our  prognosis  and  treat- 
ment will  be  very  much  guided  by  the  aid  which  the  ophthalmo- 
scope affords  us.  A central  scotoma  is  always  more  serious 
than  one,  though  it  may  be  of  iarge  size,  in  the  periphery  of  the 
retina.  If  no  morbid  changes  are  detected  in  the  eye,  probably  orifat- 
the  disease  depends  on  some  affection  of  the  nerve  ; or  we  may  structural 
suppose  that  a limited  portion  only  of  the  optic  tract  is  involved;  changes, 
and  in  these  cases  we  may  hope  for  some  improvement.  I need 
hardly  say  that  no  such  favourable  prognosis  can  be  formed  in 
a case  of  partial  atrophy  of  the  retina,  or  where  its  nervous 
structure  has  been  invaded  by  pigmentary  formations  from  the 
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choroid.  On  the  other  hand,  absence  of  atrophic  symptoms., 
in  the  optic  nerve  or  retina  does  not  exclude  an  unfavourable 
result. 

Blood  clots  are  sometimes  a cause  of  scotoma,  and  may  be 
detected  with  the  ophthalmoscope;  as  they  are  absorbed,  the 
part  gradually  recovers  its  functions.  The  same  remark  applies 
to  limited  serous  effusions  behind  the  retina,  provided  the 
nervous  tissue  does  not  appear  to  be  atrophied,  having  lost  its 
transparency  over  the  seat  of  effusion. 

Amaurosis  and  Amblyopia. — In  most  cases  we  can  assign 
a definite  cause  for  the  impairment  or  loss  of  vision  from  which 
our  patients  suffer. 

Amaurosis,  whether  complete  or  incomplete,  may  be  classi- 
fied under  the  following  divisions  : — 

I.  Ocular  (retinal,  choroidal,  or  in  the  optic  nerve). 

II.  Extra-ocular  (orbital). 

III.  Cerebral  or  spinal. 

This  classification  seems  to  meet  all  the  circumstances  of 
these  cases. 

Blindness,  whether  partial  or  complete,  arising  from  any  of 
the  causes  first  mentioned,  will  be  found  discussed  under  the 
heads  of  disease  of  the  retina,  choroid,  and  optic  nerve. 

As  an  instance  of  the  second  class,  I may  refer  to  the  remarks 
made  upon  inflammation  of  the  cellular  tissue  of  the  orbit  in- 
ducing atrophy  of  the  optic  nerve.  Another  instance  of  the 
kind  is  amaurosis  following  wounds  and  injuries  of  the  supra- 
orbital nerve.  Exophthalmos  and  its  causes  all  come  under 
this  heading,  as  being  either  directly  or  indirectly  the  cause  of 
amaurosis.  Lastly,  absolute  or  total  blindness  may  be  induced 
by  intra-cranial  tumours  pressing  on  the  optic  tracts  and  vessels 
of  the  optic  nerve,  or  from  apoplexy,  softening,  or  tubercular 
disease  of  the  brain  or  its  membranes,  as  wrell  as  by  injuries 
involving  the  base  of  the  brain. 

Amaurosis  and  amblyopia  may'occur,  among  other  symptoms, 
in  albuminuria,  syphilis,  diabetes,  and  embolism,  and  “ during 
irregular  menstruation,  pregnancy,  parturition,  or  lactation/* 
In  the  latter  group  of  cases  the  affection  is  usually  functional,. 


PROGNOSIS  IN  AMAUROSIS  AND  AMBLYOPIA.  3S9 


and  disappears  after  its  exciting  cause  has  been  removed. 

After  prolonged  lactation,  for  instance,  dimness  of  vision  is 
often  induced  by  anaemia  of  the  retina,  and  can  only  be  cured 
by  giving  up  nursing  and  resorting  to  a tonic  plan  of  treatment. 

Without,  however,  entering  at  length  into  subjects  already  General  con' 
treated  of  in  previous  sections  of  this  work,  it  seems  desirable  to  regarding 
make  a few  further  remarks  on  partial  loss  of  sight  (amblyopia),  amaur0sis* 
and  complete  loss  of  sight  (amaurosis). 

Prognosis. — Amaurosis  and  amblyopia  may  arise  from  mecha-  Prognosis. 
nical  causes,  as  for  instance  from  a blow  on  the  eye  separating 
the  retina  from  its  attachments,  and  rupturing  one  or  more  of  the 
vessels,  the  haemorrhagic  effusion  breaking  down  the  delicate  Mechanical 

causes. 

nervous  structure  of  the  retina.  Similar  results  may  follow 
haemorrhage  proceeding  from  the  rupture  of  a diseased  vessel. 

Loss  of  sight  thus  produced  may  improve,  especially  if  the  case 
is  a recent  one,  and  the  optic  disc  appears  healthy  ; but  if 
the  papilla  indicates  advancing  atrophy  the  prognosis  is  most 
unfavourable.  Under  this  class  of  cases  we  may  also  place 
instances  of  embolia  of  the  central  artery  of  the  retina. 

The  prognosis  in  cases  of  loss  of  sight  occurring  after  From  loss 
profuse  haemorrhage  is  generally  unfavourable,  although  cases 
of  complete  recovery  are  recorded. 

The  same  remarks  are  applicable  to  instances  of  complete  loss 
of  sight  following  over-suckling.  In  these  instances,  it  may 
happen  the  nutrition  of  the  nerve-elements  of  the  retina  have 
been  so  much  impaired  that  these  delicate  structures  have  under- 
gone irreparable  changes  leading  to  loss  of  vision.  On  the  other 
hand,  it  is  very  common  to  meet  with  cases  of  women  who  are 
nursing  complaining  of  loss  of  sight,  which  is  quickly  restored  by 
means  of  tonics  and  leaving  off  nursing. 

I have  seen  two  cases  of  amblyopia  coming  on  during  preg-  in  preg- 
nancy, in  which  slight  effusion  over  the  optic  disc  could  be  na,lLy‘ 
detected  ; the  loss  of  sight  was  gradual  from  the  seventh  month 
to  the  time  of  delivery,  and  did  not  subsequently  improve.  In 
cases  of  amblyopia  commencing  during  gestation,  although  the 
ophthalmoscope  may  not  demonstrate  any  marked  disease,  I 
should  be  inclined  to  give  a very  cautious  prognosis,  especially  if 
haemorrhages  were  observed  in  the  retina. 
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In  another  class  of  cases  of  amaurosis,  arising  apparently 
from  alterations  in  the  condition  of  the  blood,  the  blindness  may 
be  only  temporary,  such  for  instance  as  partial  or  complete  loss 
of  sight  after  various  forms  of  fever.  The  blindness  usually  comes 
on  suddenly,  lasting  for  two  or  three  days,  and  then  returning. 
But  it  is  remarkable  that  in  many  of  these  instances  the  pupil 
responds  to  the  stimulus  of  light;  and  this  is  a significant  point 
as  a guide  to  prognosis,  for  if  the  pupil  retains  its  activity,  how- 
ever great  the  blindness  may  be,  we  may,  in  the  above-men- 
tioned cases,  offer  a favourable  prognosis,  for  the  facts  indicate 
that,  whatever  the  cause  of  the  loss  of  sight,  it  must  be  situated, 
between  the  corpora  quadrigemina  and  that  portion  of  the  brain 
in  which  the  perception  of  light  is  localized. 

Cases  of  a congestive  form  of  amaurosis  consequent  on  disease 
of  the  heart  may  disappear  if  the  disturbance  in  the  circulation 
subsides.  Intra-cranial  overloading  of  the  bloodvessels  may 
lead  to  a similar  result,  and  will  be  accompanied  by  symptoms  of 
cerebral  hyperaemia  ; the  loss  of  sight  is  often  very  sudden,  and 
may  as  rapidly  recede  on  the  removal  of  the  exciting  cause; 
among  such  causes  may  be  mentioned  interruption  of  the 
menses,  mental  excitement,  excessive  vomiting,  or  muscular 
exertion. 

The  prognosis  is  frequently  rendered  most  doubtful,  in  con- 
sequence of  the  obscure  nature  of  intra-cranial  disease.  In 
some  few  cases  atrophy  of  the  disc  has  become  stationary, 
and  recovery  may  take  place  from  this  condition  ; neverthe- 
less, such  cases  are  extremely  rare.  We  should  hardly  judge 
of  the  condition  of  the  patient’s  sight  from  the  appearance 
of  the  disc  ; it  may  happen  that  the  vision  is  better  than  the 
state  of  the  optic  disc  would  lead  us  to  imagine. 

We  must  carefully  examine  the  state  of  visual  field  ; and,  as 
a rule,  our  prognosis  will  be  unfavourable  if  we  discover  con- 
centric limitation  ; the  more  so,  if  the  lateral  limitation  is 
irregular.  Stellwag  von  Carion  observes,  if  hemiopia  occurs  on 
the  same  side  of  both  eyes,  and  is  sharply  bounded  by  the 
vertical  line  of  separation  of  both  visual  fields,  and  also  if  it  be 
accompanied  by  atrophy  of  the  corresponding  half  of  the  optic 
papilla,  it  is  to  a certain  extent  favourable  ; that  is,  it  is  seldom. 


PROGNOSIS  IN  AMAUROSIS  AND  AMBLYOPIA.  39 1 


followed  by  complete  blindness,  especially  when  it  has  existed 
for  some  time  unchanged.  But  if  the  loss  of  vision  advances 
with  indistinct  outlines  over  the  centre  of  the  retina  the  worst 
is  generally  to  be  feared.  In  the  remaining  varieties  of  hemiopia 
the  conditions  are  too  unfavourable  for  the  limitation  of  the 
original  disease  to  enable  us  to  hope  for  a pause  in  its  progress. 

Such  cases  generally  go  on  to  complete  blindness,  with  pro- 
gressive atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  same  way.  A further 
increase  is  not  probable,  whether  the  defect  is  monocular  or 
symmetrical  in  both  eyes,  if  it  ends  in  a sharp  line  far  from  the 
centre,  and  if  the  relative  sharpness  of  vision  be  normal  in  the 
other  parts  of  the  field  of  vision,  and  if,  besides,  the  defect  has 
not  existed  for  a very  long  time.  But  limitations  with  very  m-defined 
indistinct  and  irregular  borders,  with  evident  diminution  of  the  ones  bad" 
relative  acuteness  of  vision  in  the  remaining  parts  of  the  field, 
cause  us  to  give  the  worst  prognosis.  This  is  true  even  if  the 
atrophy  be  not  yet  observed.  The  patient  is  in  a particularly 
bad  state  when  repeated  examination  shows  a continuous  loss 
of  sight,  and  the  appearance  of  similar  defects  in  the  other  eye. 

Then  we  certainly  have  a progressive  atrophy,  which  seldom 
ceases  before  complete  amaurosis  results. 

Central  and  eccentric  interruptions,  when  they  occur  in  a Limited  in- 
visual field  which  is  in  other  respects  normal,  are  not  apt  to  teriuPtlons* 
depend  on  progressive  atrophy.  We  may  exclude  the  idea  of 
the  latter  when  the  interruptions  have  been  of  the  same  extent 
for  a long  time.  It  is  all  the  same,  then,  whether  they  exist 
in  one  eye  or  both  ; even  a partial  paleness  of  the  optic  papilla 
does  not  alter  the  case.  But  we  generally  have  a progressive 
atrophy  when  they  are  combined  with  marked  lessening  of  the 
relative  acuteness  of  vision  in  the  remaining  portions  of  the 
visual  field,  especially  when  the  loss  of  vision  decreases  very 
irregularly  in  different  directions  towards  the  periphery. 

Treatment. — This  must,  of  course,  depend  on  the  cause  of  the  Treatment. 
amaurosis  ; in  one  case  drugs,  in  another  electricity,  may  be 
employed  ; and  in  all,  as  far  as  practicable,  the  state  of  the 
patient's  general  health  should  be  carefully  attended  to.  I may 
mention  one  point,  and  that  is  with  reference  to  the  use  of 
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Spectacles,  spectacles  ; in  most  forms  of  amblyopia  we  may  with  advantage 
limit  the  patient  to  use  the  lowest  convex  glasses  he  can  see 
with  ; and  it  may  very  possibly  happen  that,  subsequently,  he 
may  be  able  to  get  on  with  a higher  power,  the  sight  improving 
under  the  use  of  convex  glasses,  which  not  only  save  a strain  on 
the  accommodation  of  the  eye,  but  increase  the  clearness  of 
letters  and  other  small  objects. 


CHAPTER  XIV. 


DISEASES  OF  THE  VITREOUS. 

Hyalitis — Muscce — Opacity : Syphilitic  and  Anaemic — Films — 
Sparkling  Synchysis  — Haemorrhage  — Entozoa  — Foreign 
Bodies. 

Hyalitis,  or  Inflammation  of  the  Vitreous,  may  be  hyalitis. 
induced  by  the  presence  of  a foreign  body  purposely  passed 
through  the  vitreous  chamber.*  In  instances  of  this  kind, 

Bonders  describes  changes  occurring  around  the  foreign  sub- 
stance, similar  to  those  noticed  in  other  parts  of  the  body  simple  form 
during  inflammation.  rare* 

These  pathological  alterations  may  occasionally  be  traced 
when  a foreign  body,  such  as  a piece  of  guncap,  has  accidentally 
passed  into  the  vitreous.  From  proliferation  of  its  cells,  and 
those  of  surrounding  structures,  the  vitreous  becomes  hazy,  the 
foreign  body  being  enveloped  in  a greyish  layer  of  opaque 
material,  and  branching  out  from  this  centre  of  irritation  opaque 
streaks  may  be  observed.  Subsequently,  the  connective  tissue 
breaks  down,  and  the  vitreous  having  become  fluid,  thread-like 
fibres  may  be  seen  floating  about  in  it.  These  instances,  Mostly 
however,  must  be  very  rare,  for  in  the  majority  of  cases  the  compii- 
choroid  and  retina  become  involved,  and  it  is  then  impossible 
to  determine  how  far  the  changes  observed  in  the  vitreous  are 
due  to  extraneous  sources. 


* M.  Wecker,  “Maladies  des  Yeux,”  vol.  ii.  p.  282. 
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Pus  doubtless  collects  at  times  in  the  inferior  part  of  the 
vitreous  chamber,  especially  after  the  operation  of  reclination 
of  the  lens,  forming  what  is  called  a posterior  hypopion  ; but  I 
am  not  disposed  to  admit  the  existence  of  such  a disease  as 
idiopathic  suppurative  hyalitis  ; in  fact,  with  Dr.  .H.  Pagen- 
stecher,  I doubt  the  correctness  of  those  who  describe  inflam- 
matory changes  under  these  circumstances.  Doubtless  we  meet 
with  instances  in  which  the  vitreous  become  clouded,  rendering 
the  details  of  the  fundus  of  the  eye  indistinct,  or  it  may  be  in- 
visible : but  these  conditions  without  question  are  due  to 
previously  existing  alterations  in  the  choroid. 

Muse®  V OLITANTES. — Muscae  volitantes  appear  to  the 
patient  as  dark  bodies,  under  various  forms,  floating  about 
in  the  field  of  vision  ; they  are  often  very  annoying,  but, 
unlike  scotoma,  they  do  not  interfere  with  the  perfection  of 
vision. 

They  appear  to  the  patient  to  consist  at  times  of  slender 
rings,  which  seem  to  ascend  from  the  lower  part  of  the  field 
of  vision  and  then  to  fall  down  again.  In  other  cases  they 
take  the  form  of  pearly  strings,  which  twist  and  twine  about  in 
all  directions,  or  they  may  be  seen  as  fine  bands  hovering  about 
in  the  visual  field.  They  are  most  distinctly  noticed  when  the 
patient  looks  at  some  clear  bright  object,  as,  for  instance,  at 
the  sky  or  a white  wall ; in  a dim  light  they  are  probably  not 
visible.  After  overworking  the  eye  the  dark  bodies  are  very 
apparent,  and  also  if  the  digestive  organs  are  out  of  order. 

These  various  appearances  are  due  to  the  presence  of  minute 
pale  cells,  or  of  granular  fibres  or  shreds  in  the  vitreous 
humour,*  and  the  shadows  which  these  cast  on  the  retina  are 
the  direct  cause  of  the  muscae  volitantes  noticed  by  the  patient 
in  the  field  of  vision.  In  some  few  instances  it  appears  that 
opaque  globular  spots,  situated  among  the  fibres  of  the  lens, 
may,  by  intercepting  the  rays  of  light  falling  on  the  retina,  , 
produce  the  appearance  of  muscae  volitantes. 


* “Accommodation  and  Refraction  of  the  Eye,”  by  F.  C.  Donders, 
p.  199:  Translated  by  Dr.  Moore:  New  Sydenham  Society. 
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Muscae,  therefore,  are  by  no  means  a symptom  of  any  great  Of  small 
consequence,  and  are  often  observed  in  persons  whose  eyes  are  quence. 
otherwise  healthy.  The  cells  and  filaments  of  muscae  volitantes 
are  too  minute  to  be  seen  with  the  ophthalmoscope,  and  are  thus 
distinguished  from  opaque  membranes  floating  about  in  a fluid 
vitreous,  which  may  be  detected  without  any  difficulty  with  the 
ophthalmoscope,  and  which  are  invariably  pathological  pro- 
ducts, and  therefore  a matter  of  serious  consideration.  Short- 
sighted persons  are  very  apt  to  suffer  from  muscae,  in  consequence 
of  the  increased  circles  of  diffusion  cast  by  the  minute  bodies 
on  the  retina  ; we  may  comfort  such  patients  with  the  assurance 
that  the  muscae  are  not  a symptom  of  serious  disease. 

Muscae  differ  from  scotomata  (p.  386)  in  that  the  latter  follow  the 
movements  of  the  eye,  as  dark  spots  along  the  lines  of  a page  How  differ- 

• -ii  j c.  A inS  from 

m reading  and  writing,  and  do  not  float  about  as  lil-clehnea  scotoma, 
shadows,  an  appearance  characteristic  of  muscae  volitantes. 

Moreover,  in  the  case  of  scotomata,  the  ophthalmoscope  usually 
enables  us  to  detect  abnormalities  in  the  retina,  which  account 
for  the  11  dark  spot”  noticed  by  the  patient. 

Treatment. — It  will  often  be  found  that  cases  of  muscae  depend  Treatment. 
on  gastric  derangement,  or  at  any  rate  occur  when  the  stomach 
or  liver  is  out  of  order ; and  a little  attention  bestowed  on  these 
organs  will  do  much  towards  removing  the  muscae.  In  other  Correct 
cases,  rest  and  a tonic  plan  of  treatment  are  of  service.  Lastly,  disorder, 
it  should  be  remembered  that  muscae  sometimes  remain  sta- 
tionary for  years,  and  then  disappear  of  themselves.  Tinted 
glasses  often  prove  useful  to  patients  suffering  from  muscae. 

Opacities  of  the  Vitreous. — Opacity  of  the  vitreous  Opacity  of- 

• • • "Vitreous 

varies  in  its  degree  from  a cloudiness  to  that  of  opacity,  so 

dense,  that  we  cannot  see  the  optic  disc  through  it : this  condi- 
tion of  the  vitreous  is  present  to  a slight  degree  in  many  cases  of 
glaucoma  depending  on  hypersection  of  serous  fluid  into  the 
vitreous  chamber.  Opacity  of  the  vitreous  is  most  commonly 
met  with,  however,  as  a sequence  of  disease- of  the  choroid,  often 
the  result  of  either  inherited  or  acquired  syphilis.  Excluding  Generally 
'this  class  of  cases,  opacity  of  the  vitreous  is  most  commonly  syphil*tic- 
seen  among  patients  suffering  from  sclero-choroiditis  posterior. 
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Another  cause  of  opacity  of  the  vitreous  is  extravasation  of 
blood  from  rupture  of  one  or  more  of  the  choroidal  vessels. 

If  depending  on  inherited  syphilis,  the  changes  in  the  vitreous 
usually  take  place  slowly,  and  the  structure  may  at  any  time 
gradually  clear  and  become  transparent ; on  the  other  hand, 
if  the  degenerative  process  continues,  it  may  lose  its  con- 
sistency, and  pass  into  a fluid  state.  Flocculent  masses  will 
then  be  seen  floating  about  in  it  ; while,  from  the  loss  of  the 
support  which,  under  ordinary  circumstances,  the  vitreous 
affords  the  retinal  vessels,  they  may  give  way,  and  blood  become 
effused  in  the  retina.  These  abnormal  changes,  under  the 
circumstances,  generally  commence  when  the  patient  is  about 
eighteen  years  of  age.  The  disease  is  accompanied  with  no 
pain  in  the  eye,  and  the  patient  complains  of  no  inconvenience 
beyond  the  gradually  increasing  loss  of  sight,  which  is  most 
marked  after  sunset.  At  first,  therefore,  the  symptoms  are  apt 
to  be  neglected.  On  making  an  ophthalmoscopic  examination, 
the  real  nature  of  the  disease  will  be  discovered. 

Changes  in  these  structures  are  most  readily  detected  by  the 
direct  process  of  examination  ; in  fact,  we  should  always  make 
a point  of  examining  an  eye  by  this  means  before  using  the 
indirect  method  ; a fluid  or  hazy  vitreous  maybe  overlooked  for 
want  of  this  precaution.  If,  however,  there  is  any  doubt  in  our 
mind  as  to  the  condition  of  the  lens,  we  should  invariably 
employ  lateral  illumination  ; by  this  means  it  is  almost  always 
possible  accurately  to  define  structural  changes  in  the  lens  or 
cornea.  In  the  majority  of  cases  of  incipient  cataract  we  shall 
discover  one  or  two  landmarks  of  this  description. 

In  examining  cases  of  syphilitic  opacity  of  the  vitreous,  we 
may  frequently  notice  that  the  fundus  of  the  eye  appears  to  be 
deeply  opaque  in  patches,  situated  apparently  behind  the 
vitreous ; this  condition  of  the  parts  is  generally  caused  by 
disease  of  the  retina  and  choroid.  It  is  very  rare  to  find  the 
vitreous  itself  so  densely  opaque  as  entirely  to  obscure  the 
reflection  of  light  from  the  fundus  of  the  eye  : a dull,  foggy 
glimmer  from  the  retina  may  almost  always  be  noticed  through 
the  diseased  humour.  But  when,  in  addition  to  this,  the  reflec- 
tions from  definite  portions  of  the  fundus  are  particularly  dull, 
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we  must  be  guarded  in  our  prognosis  ; it  is  more  than  probable 
that  in  such  cases,  if  the  vitreous  clears,  we  shall  discover  from 
further  mischief  to  have  taken  place  behind  it,  in  the  retina  or  retina  or 


choroid. 


choroid. 


Films  in  the  Vitreous. — Occasionally  colourless  floccu-  Films  in 

. VlTREOU* 

lent  bodies  or  films  are  seen  stretched  across  the  vitreous 
chamber,  like  a thin  veil  in  front  of  the  retina.  These  consist, 
probably,  of  the  cellular  structure  of  the  vitreous,  rendered 
opaque  by  degenerative  changes.  Professor  von  Graefe  has 
removed  opacities  of  this  kind  by  passing  two  needles  into  them,  May  be 
and  breaking  them  down,  in  the  same  way  as  Mr.  Bowman 
directs  for  the  removal  of  an  opaque  capsule  from  behind  the 
pupil.# 

Another  cause  of  opacity  of  the  vitreous  is  the  effusion  of 
blood  into  this  chamber,  as  I shall  presently  explain  more 
fully. 


Sparkling  Synchysis. — A remarkable  condition  of  the  Sparkling 
vitreous,  called  sparkling  synchysis,  is  occasionally  seen,  de-  Synchyms~ 
pending  upon  the  presence  of  innumerable  particles  of  choles- 
terine  floating  about  in  it.  With  the  ophthalmoscope,  they 
appear  like  a multitude  of  grains  of  gold-leaf,  whisking  about  in 
all  directions  when  the  eye  is  turned  quickly  from  one  side  to 
the  other. 

This  condition  generally  arises  from  degenerative  changes  From  de- 
taking place  in  a dislocated  lens  ; a great  part  of  the  lenticular  feenns?rate 
matter  becoming  absorbed,  the  insoluble  cholesterine  is  left  in 
the  vitreous  chamber. 

Among  the  natives  of  India  these  appearances  are  sometimes 
seen,  in  consequence  of  the  lens  having  been  thrust  down  into 
the  vitreous,  in  the  operation  of  depression  or  reclination  for  the 
cure  of  cataract.  We  not  unfrequently  have  patients  applying 
for  relief  at  the  Ophthalmic  Hospital  under  these  circumstances, 
suffering  from  atrophy  of  the  retina  and  choroid,  together  with 
sparkling  synchysis. 


* Carter’s  translation  of  Zander  “On  the  Ophthalmoscope,”  p.  224. 
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Hemorrhage  into  the  Vitreous.— It  is  by  no  means 
uncommon  to  meet  with  cases  in  which  an  effusion  of  blood 
into  the  vitreous  has  taken  place,  in  consequence  of  a blow,  or 
from  rupture  of  diseased  vessels  in  the  choroid  or  retina.  For 
instance,  a person  is  struck  on  the  eye,  and  he  finds  that  he 
cannot  see  clearly,  the  field  of  vision  being  obscured  by  a reddish 
haze.  With  the  ophthalmoscope,  the  vitreous  appears  of  a 
diffused,  bright  scarlet  colour,  the  optic  disc  being  dimly  seen 
through  it ; spots  of  ecchymosis  will  probably  also  be  observed 
in  the  retina. 

The  effused  blood  may  be  rapidly  absorbed,  and  the  vitreous 
return  to  its  normal  state  of  transparency ; butj  if  the  haemor- 
rhage has  been  at  all  profuse,  a clot  may  form  in  the  axis  of 
vision,  rendering  the  patient  more  or  less  blind.  The  fibrine  of 
a clot  of  this  kind  usually  undergoes  fatty  degeneration,  and 
gradually  becomes  absorbed  ; but  haemorrhage  into  the  vitreous 
may  lead  to  opacity  and  further  degeneration,  and  consequent 
fluidity  of  that  structure;  on  this  account  we  should  be  guarded 
in  giving  a favourable  prognosis  in  such  a case  : moreover,  the 
clot  may  remain  in  situ  j and  should  it  even  disappear,  we  may 
subsequently  discover  that  considerable  injury  has  been  done  to 
the  retina,  and  that  its  functions  have  become  permanently 
impaired. 

There  can  seldom  be  any  difficulty  in  forming  a correct 
opinion  with  respect  to  the  nature  of  a lesion  of  this  kind  ; for 
if  the  haemorrhage  has  occurred  in  consequence  of  an  injury, 
the  impairment  of  vision  will  have  originated  at  the  time  the 
blow  was  inflicted  ; but  if  from  the  effects  of  disease,  the 
history  and  symptoms,  together  with  the  ophthalmoscopic 
appearances  of  the  part,  will  sufficiently  determine  the  dia- 
gnosis. It  is  possible  that  a malignant  growth  in  its  earliest 
stages,  or  a separation  of  the  retina  from  the  choroid,  might  be 
mistaken  for  a clot  of  blood  in  the  vitreous  chamber ; a little 
care,  however,  bestowed  on  the  inspection  of  the  part,  will 
speedily  remove  any  doubt  there  may  have  been  on  the  subject. 
If  the  case  should  be  one  of  malignant  tumour,  the  aspect  of 
the  excrescence  can  hardly  be  mistaken,  the  pain  and  tension  of 
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the  eyeball,  combined  with  the  ophthalmoscopic  appearances 
indicating  the  serious  nature  of  the  mischief  going  on  in  the 
eye.  By  means  of  the  lateral  method  of  examination,  the 
tumour  may  generally  be  defined  as  soon  as  it  projects  slightly 
beyond  the  plane  of  the  fundus  of  the  eye. 

Entozoa  in  the  Vitreous.— Cysticerci  are  occasionally  entozoa. 
found  in  the  vitreous  chamber,  the  cyst  in  which  they  grow  Hydatid 
being  attached  to  the  retina  or  choroid.  Dr.  Liebreich  states  cysts- 
that  the  entozoon  is  first  developed  behind  the  retina,  and 
having  perforated  it,  enters  the  vitreous  chamber.  A contract- 
ing and  elongating  movement  of  the  cyst  may  be  clearly 
■observed,  though  the  parasite  itself  cannot  be  distinctly  seen, 
on  account  of  the  opaque  sheath  in  which  it  is  contained. 

After  a time  the  cyst  bursts,  and  the  head  and  neck  of  the  crea- 
ture may  then  be  defined.  It  is,  however,  remarkable  that,  up 
to  this  stage  of  the  disease,  the  parasite  appears  to  cause  no 
inconvenience  beyond  the  shadow  cast  by  the  wavy  motion  of  Cause  little 
the  cyst  in  front  of  the  patient’s  retina;  there  is  no  pain  or  atime! f°r 
irritation  in  the  eye. 

Dr.  Liebreich  relates  a case  of  a cysticercus  in  the  vitreous,  Liebreich’s 
which  he  not  only  diagnosed,  but  removed  : passing  a pair  of caie’ 
canula  forceps  into  the  vitreous,  he  seized  the  parasite  and  Successful 
withdrew  it  from  the  eye.  During  the  operation  he  contrived  removal* 
to  illuminate  the  vitreous  with  an  ophthalmoscope  which  he 
fixed  to  his  forehead,  enabling  him  to  use  both  his  hands,  and 
thus  accomplish  the  necessary  manipulation.*  Cases  of  a 
similar  kind  have  from  time  to  time  being  recordedjf  in  some 
the  lens  was  first  extracted,  and  subsequently  the  parasite 
removed ; these  operations,  however,  have  not  been  very 
successful. 

Foreign  Bodies. — The  ophthalmoscope  is  of  the  greatest  Foreign 
assistance  in  enabling  us  to  estimate  correctly  the  position  of  Vitreous. 


* “Atlas  d’Ophthalmoscopie,”  par  le  Dr.  R.  Liebreich,  p.  18. 
+ Carter’s  translation  of  Zander,  p.  162. 
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foreign  bodies  in  the  vitreous,  and  there  is  no  class  of  cases 
that  demand  our  more  earnest  consideration,  for  the  sight  of 
both  eyes  is  frequently  compromised,  the  one  by  direct  injury, 
the  other  from  sympathetic  irritation.  As  an  instance  of  the 
aid  afforded  by  the  ophthalmoscope,  we  may  refer  to  a case  in 
which  a small  particle  of  steel  had  penetrated  the  upper  eyelid 
and  sclerotic,  and  entered  the  vitreous  chamber.  The  patient 
was  under  Mr.  Dixon’s  care,  and  on  examining  the  eye  with  the 
ophthalmoscope,  he  was  enabled  to  detect  the  foreign  body 
behind  the  lens.  Mr.  Dixon  removed  it  by  perforating  the 
sclerotic  at  its  lower  and  outer  part,  and  passing  a pair  of  canula 
forceps  into  the  vitreous,  with  which  he  caught  hold  of  the 
foreign  substance  and  so  withdrew  it  from  the  eye.  The 
patient  made  a rapid  recovery. 

It  is  impossible  to  lay  down  special  rules  in  treating  accidents 
of  this  kind  ; almost  every  instance  we  meet  will  require  some 
peculiar  manipulation,  and  we  must  exercise  our  own  judgment,, 
ingenuity  and  mechanical  skill  in  contriving  the  most  appro- 
priate means  for  accomplishing  our  purpose.  With  the  oph- 
thalmoscope, a foreign  body  may  usually  be  defined,  if  sought 
for  soon  after  it  has  penetrated  the  vitreous  chamber  ; but 
after  remaining  there  for  some  time,  it  is  likely  to  become  hidden 
by  a covering  of  false  membrane. 

In  India  we  constantly  meet  with  instances  of  a foreign  body 
in  the  vitreous  in  the  shape  of  a dislocated  lens,  for  the  un- 
educated native  practitioners  usually  operate  for  the  cure  of 
cataract  by  reclination.  Suppose  a patient  is  brought  to  us  in 
great  agony,  with  his  eye  violently  inflamed  from  a recently  per- 
formed operation  for  depression.  On  examination,  we  see  the 
opaque  lens  bobbing  about  behind  the  iris,  and  it  is  necessary  to 
decide  at  once  as  to  the  treatment  to  be  pursued  under  the  cir- 
cumstances. If  the  lens  has  been  depressed  within  a week  or  so, 
and  the  patient  has  still  some  perception  of  light,  we  should 
attempt  to  save  the  eye,  removing  the  lens  by  linear  extraction. 
We  may  experience  some  difficulty  in  accomplishing  this,  on 
account  of  the  adhesions  which  will  probably  have  formed  be- 
tween the  iris  and  the  lens.  If  the  dislocation  has  existed  for 
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more  than  fourteen  days,  and  the  patient  is  suffering  from  con- 
siderable pain  in  the  eye,  and  has  lost  all  perception  of  light,  it 
is  better  to  excise  the  eye-ball  at  once  ; any  palliative  treatment 
we  may  adopt  must  expose  the  patient  to  the  risk  of  losing  the 
other  eye  from  sympathetic  irritation  ; and  there  is  no  chance  of 
the  diseased  one  being  in  future  anything  but  a source  of  annoy- 
ance and  pain,  so  that  the  sooner  it  is  removed  the  better. 


Excise  globe 
of  eye. 
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DISEASES  OF  THE  LENS. 

Pathology  of  Cataract — Lenticular  Cataracts — Soft — Cortical — 
Hard — T r eat  men  t — Preparation  of  Patient — Ope  ration — De- 
pression— Solution — Flap  Extraction — Modifications — Linear 
Extraction — Traction  Operation — Modified  Linear  Extraction 
— Linear  Extraction  without  Iridectomy — Choice  of  an  Opera- 
tion— Capsular  Cataract — Traumatic  Cataract — Dislocations 
of  the  Lens. 

Cataract. 

The  term  cataract  in  the  following  pages  is  restricted  to  in- 
stances of  opacity  of  the  lens  in  which,  so  far  as  we  can  ascer- 
tain, no  disease  exists  in  any  of  the  other  structures  of  the  eye. 
In  fact,  the  symptoms  of  cataract  are  gradually  increasing  dim- 
ness of  vision,  which  is  accounted  for  by  advancing  opacity  of 
the  lens  due  to  regressive  metamorphosis  of  its  elements.  If  the 
opacity,  however,  is  situated  in  the  capsule,  the  term  capsular 
cataract  is  employed. 

Causes. — The  causes  of  cataract,  excluding  traumatic  and 
capsular  cataracts,  have  long  been  a subject  of  controversy.  It 
is  possible  that,  in  some  instances,  alterations  in  the  constituents 
of  the  blood  have  a direct  influence  on  the  formation  of  cata- 
racts, as,  for  example,  in  diabetes  ; nevertheless,  it  is  a mistake  to 
fancy  that  persons  suffering  from  diabetes  are  peculiarly  subject 
to  cataract  ; and  it  is  a still  greater  mistake  to  suppose  such 
persons  do  not  frequently  make  good  recoveries  after  operations 
for  the  removal  of  the  lens. 
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Lenticular  cataract  consists  either  of  fatty  degeneration  or  of  Sponta- 
scleroses  of  the  lens  fibres,  and  these  conditions  may  be  induced  "a°t>  fatty> 
by  senile  changes  or  through  causes  affecting  its  nutrition,  whether 
arising  from  alterations  in  the  blood,  from  defective  innervation, 
or  by  mechanical  separation  from  its  attachments. 

In  cases  of  traumatic  cataract  changes  occur  in  the  cells  lining  Traumatic 
the  capsule,  these  give  rise  to  rapidly  increasing  cell-growths,  and  ca  a a 
as  this  process  advances,  alterations  take  place  in  the  nucleus  of 
the  lens,  which  becomes  opaque,  and  lastly,  its  cortical  substance 
is  involved  in  the  degeneration. 

Classification  of  Cataracts. — Cataracts  may  be  divided  into  Classifica- 
two  classes,  the  lenticular  and  capsular  : — cataracts. 


Lenticular  Cataracts  may  be  described  under  four  Lenticu- 

. , . LAR  CATA- 

heads  : the  soft,  cortical  or  mixed,  senile  or  hard,  and  zonular  kacts. 


cataracts. 

1.  Soft  Cataract  is  most  commonly  met  with  among  infants 
and  people  under  thirty  years  of  age.  in  the 

In  instances  of  soft  cataract  the  fibres  of  the  lens  not  only  i0ung‘ 
undergo  fatty  degeneration,  but  are  disintegrated  and  broken  up. 

The  contents  of  the  capsule  being  fluid,  it  bulges  forwards,  Contents 

. . . . of  capsule 

pushing  the  ms  before  it,  and  lessening  the  antero-postenor  fluid, 
diameter  of  the  aqueous  chamber. 

It  is  hardly  possible  to  mistake  this  form  of  cataract ; the 
pupil  being  fully  dilated  with  atropine,  the  opaque  lens  appears 
like  a bladder  full  of  creamy  fluid,  being  free  from  striae,  whether  Looks  like 

# cream. 

examined  by  direct  or  transmitted  light.  A few  opaque  or 
chalky-looking  spots  are  occasionally  noticed  on  the  inner 
surface  of  the  capsule,  and  now  and  then  flakes  of  cholesterine 
may  be  seen  in  it.  On  examination  with  the  ophthalmoscope  Opacity 
it  will  be  found  that  the  opacity  reaches  to  the  circumference  of  margin!  t0 
the  lens. 

It  sometimes  happens  that  the  contents  of  the  capsule  when  May  be 
fluid  are  gradually  absorbed,  with  the  exception  of  a small  quan-  absorbed» 
tity  of  its  earthy  material ; at  the  same  time  the  capsule  shrinks, 
so  that  ultimately  we  notice  a white,  irregular-looking  mem-  leaving  an 
brane,  situated  behind  the  pupil,  and  by  transmitted  light  its  membrane 
surface  appears  wrinkled.  The  opacity  seems  to  be  placed  at 

D d 2 


404 


LENTICULAR  CATARACTS. 


Often  tough. 


Striae  begin 
at  circum- 
ference. 


When  fully 
formed,  the 
iris  lies  on 
the  cata- 
ract. 


Opal-like 

bands. 

Margin  of 
lens  less 
dense. 


Allows  a 
reflection 
from  the 
retina. 


some  little  distance  behind  the  iris,  a space  evidently  existing 
between  the  pupil  and  the  opaque  membrane. 

The  remains  of  a soft  cataract  of  this  kind  are  generally 
tough,  and  the  elasticity  of  the  capsule  having  been  greatly  im- 
paired, or  lost,  it  is  difficult  to  destroy  these  membranes  with  a 
needle ; they  are  better  taken  away  by  opening  the  anterior 
chamber,  and,  having  seized  the  opaque  capsule  with  a pair  of 
forceps,  it  may  be  very  carefully  withdrawn  from  the  eye. 

2.  Cortical , or  Mixed  Cataract. — The  first  appearance  of  a 
cortical  cataract  is  generally  observed  as  a series  of  striae, 
commencing  at  the  circumference  of  the  lens  and  converging 
towards  its  centre.  The  striae  are  often  situated  in  the  pos- 
terior layers  or  substance  of  the  lens,  and  therefore  at  some 
distance  behind  the  iris  ; the  pupil  having  been  dilated  with 
atropine,  this  condition  is  best  seen  by  the  direct  method  of 
examination,  or  by  lateral  illumination.  As  the  cataract  ad- 
vances, the  striae  increase  in  breadth  and  length,  and  become 
of  a whitish  colour  ; the  younger  the  patient,  and  the  more 
rapid  the  advance  of  the  cataract,  the  broader  and  more  mother- 
of-pearl-like  the  opaque  bands  in  the  lens  appear. 

A fully  formed  cortical  cataract  presents  the  following  appear- 
ances : when  not  dilated,  the  pupil  lies  immediately  on  the 
opaque  lens,  the  degenerated  cortical  substance  extending  up  to 
the  anterior  capsule.  The  pupil  having  been  dilated  with  atro- 
pine, the  lens  appears  uniformly  opaque,  and  is  marked  with 
bands  of  mother-of-pearl  or  opal-like  appearance ; the  centre 
of  the  lens  may  present  a slightly  yellowish  tint,  and  by  trans- 
mitted light  it  will  be  seen  to  be  of  a denser  consistency  than 
its  circumference.  This  point  is  best  determined,  however,  by 
the  ophthalmoscope  ; with  the  aid  of  this  instrument  we  shall 
discover  that  the  margin  of  the  lens  allows  a certain  amount  o 
light  to  pass  through  it,  and  a reddish  reflection  may  be 
observed  from  the  back  of  the  eye.  The  denser  central  portion 
of  the  lens,  however,  entirely  obstructs  the  rays  of  light  from 
reaching  the  choroid,  and  appears  as  an  opaque  mass,  sur-  ' 
rounded  by  a dim  reflection  from  the  fundus  through  the  cir- 
cumference of  the  lens. 
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If  a cortical  cataract  forms  in  the  lens  of  a patient  advanced  in 
life,  or  is  of  long  standing,  the  fibrous  bands  of  the  cortical  sub- 
stance are  less  marked,  and  the  centre  of  the  lens  (its  nucleus) 
assumes  a more  decidedly  amber  tint. 

3.  Senile , or  Hard  Cataract.  — One  of  the  difficulties  we  meet  3^Semle 
with  in  tracing  the  characteristic  appearances  of  a senile 
cataract,  arises  from  the  slow  invasion  and  indefinite  character 
of  the  disease  in  its  early  stages.  As  a person  advances  in  Lens  opaque 
life,  senile  changes  take  place  in  the  lens  by  which  its  nucleus 
is  rendered  amber-coloured  and  in  some  degree  opacpie,  and 
yet  the  individual  may  possess  very  good  sight,  at  most  being 
only  presbyopic,  and  is  not  considered  to  have  cataract ; but 
if  this  degeneration  advances,  and  the  nucleus  of  the  lens  becomes 
sufficiently  opaque  to  prevent  the  rays  of  light  from  reaching 
the  retina,  a senile  cataract  is  then  said  to  exist. 

This  form  of  cataract  seldom  occurs  in  a patient  under  Rare  before 
forty-five  years  of  age.  In  its  early  stages  the  lens  presents  a 
yellowish,  or  amber  colour,  most  marked  in  its  centre,  and  a Characteris- 
clear  space  may  be  seen  to  exist  between  the  iris  and  the  nucleus, 
opacity,  the  cortical  substance  of  the  lens  being  comparatively 
unaffected.  On  dilating  the  pupil,  we  shall  notice  striae,  extend-  Striae, 
ing  from  the  circumference  towards  the  axis  of  the  lens.  As 
the  disease  advances  the  striae  become  deeper  and  more  distinct, 
but  still  the  prominent  feature  in  the  lens  is  its  amber-coloured 
centre,  which  is  indeed  the  principal  characteristic  of  a hard 
cataract.  On  examination  with  the  ophthalmoscope,  the  cir-  Cortex  semi- 
cumference  of  the  lens  will  be  found  to  be  less  opaque  than  its  transparent> 
nucleus,  and  a faint  reflection  from  the  fundus  of  the  eye  will  be 
seen  if  the  pupil  is  completely  dilated.  It  is  in  consequence  of 
the  nucleus  of  the  lens  being  most  early  involved  in  cases  of  this 
kind,  that  patients  often  see  better  after  sunset,  or  when  the  pupil 
is  dilated,  so  that  rays  of  light  can  pass  through  the  margin  of 
the  lens  to  the  retina.  A weak  solution  of  atropine,  if  applied 
to  the  eye  once  or  twice  a week,  by  keeping  the  pupil  dilated, 
may  enable  such  a person  to  walk  about,  or  even  read  and  write 
with  comfort. 

In  these  cases  of  senile  cataract,  we  may  frequently  observe 
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faint  spots  on  the  inner  surface  of  the  capsule  ; they  consist 
of  fatty  epithelium  ; and  as  the  degenerative  changes  advance 
in  the  cells  of  the  capsule,  it  becomes  firmly  glued  down  to  the 
cortical  substance  of  the  lens. 

The  length  of  time  which  a senile  cataract  may  take  to  form 
is  very  uncertain.  We  are  frequently  pressed  by  patients  to 
state  how  long  they  are  likely  to  be  able  to  read,  or  get 
about  by  the  aid  of  the  affected  eye  ; but  we  must  carefully 
avoid  committing  ourselves  to  an  opinion  on  these  matters, 
for  itis  quite  im  possible  to  determine  how  long  these  senile 
changes  in  the  lens  may  continue  without  producing  actual 
blindness. 

4.  Zonular  Cataract  most  frequently  depends  on  hereditary 
syphilis,  and  is  a congenital  affection. 

In  infancy,  opacities  of  the  lens  of  this  description  may  be 
overlooked,  the  child  not  showing  any  signs  of  defective  vision 
until  he  is  about  two  years  old,  when  he  begins  to  employ  his 
eyes  on  small  objects  ; even  then  he  may  see  fairly  well.  The 
opacity  of  the  lens  in  zonular  cataract  is  situated  between  its 
posterior  cortical  layers  and  the  nucleus  ; it  is  seen,  therefore, 
at  some  distance  behind  the  pupil,  the  anterior  cortical 
substance  and  the  nucleus  intervening  between  the  opacity  and 
the  iris. 

The  pupil  having  been  dilated  with  atropine,  a whitish-grey 
film  is  observed  in  the  lens  in  the  position  above  indicated, 
looking  very  much  as  though  a piece  of  silver-paper  had  been 
stuck  on  to  the  posterior  surface  of  the  lens.  The  opacity 
is  always  greatest  in  the  axis  of  vision,  often  appearing  to  be 
of  a chalky  consistency,  with  striae  radiating  outwards  from 
this  central  portion  ; the  circumference  of  the  lens  is  frequently 
transparent. 

These  cases  of  zonular  cataract  may  be  divided  into  two 
classes,  the  stationary  and  the  progressive.  In  the  former,  the 
opacity  is  always  well-defined,  small,  and  the  circumference  of 
the  lens  transparent.  If  a zonular  cataract  presents  appearances 
of  this  kind,  we  may  be  almost  certain  that  it  will  not  advance 
for  years,  or  it  may  be  for  life.  On  the  other  hand,  if,  in 
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addition  to  the  central  opacity,  we  notice  that  the  circumference 
of  the  lens  is  marked  with  small  opaque  dots,  or  striae,  we  may 
be  sure  that  the  cataract  will  progress,  and  we  must  plan  our  Progres- 
treatment  accordingly.  These  streaks  and  spots  in  the  cortical 
substance  of  the  lens  are  best  seen  by  means  of  the  lateral 
method  of  illumination. 

Several  other  rare  forms  of  cataract  have  been  described ; 
among  these  black  cataract  has  held  a prominent  place ; this  Black 
form  of  opacity  of  the  lens  appears  to  arise  from  an  infiltra-  1 
tion  of  haematine  into  the  opaque  lens,#  and  often  indicates 
some  deep-seated  disease  of  the  eye  ; choroido-retinitis  has 
more  than  once  been  observed  after  extracting  such  a lens. 

The  calcareous,  or  bony  cataract , is  another  rare  form  of  Bony 

*'  ' Ccitcuncfc, 

disease,  the  lens  undergoing  calcareous  degeneration  similar  to 
that  met  with  in  other  parts  of  the  body. 


TREATMENT  OF  LENTICULAR  CATARACT. 


Preliminary  Examination. — Before  describing  the  opera- 
tions usually  resorted  to  for  the  removal  of  an  opaque  lens,  it 
is  desirable  to  refer  to  certain  preliminary  considerations  which 
should  precede  any  operative  interference,  and  the  result  of 
which  inquiry  must  guide  us  in  the  choice  of  an  operation,  and 
the  general  management  of  the  case.  We  should  endeavour  to 
ascertain  the  form  of  cataract  we  have  to  treat — first,  as  to  its 
consistency,  and  secondly,  as  to  the  extent  of  the  cortical 
portion  involved  : and  lastly,  we  should  investigate  the  con- 
dition of  the  patient’s  general  health. 

1.  As  to  the  Nature  of  the  Cataract. — There  can  be  no 
difficulty  in  the  diagnosis  of  a zonular  cataract  ; but  a question 
may  arise  whether  the  cataract  is  a fluid  or  a cortical  one  ; 
doubtless  in  some  cases  the  two  forms  of  cataract  run  into  one 
another,  and  its  character  may  then  be  obscure.  But  the  pupil 
having  been  dilated  with  atropine,  if  the  anterior  surface  of  the 
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lens  appears  to  bulge  forwards,  the  lens  being  uniformly  opaque, 
and  of  a cream  colour,  no  striae,  or  only  faint  ones,  being  visible 
on  its  surface  when  examined  by  transmitted  light ; when, 
moreover,  with  the  ophthalmoscope,  we  find  the  lens  densely 
opaque  up  to  its  circumference, — under  these  circumstances,  we 
may  safely  predict  that  the  contents  of  the  capsule  are  fluid. 

The  cortical  cataract,  when  fully  formed,  presents  the  mother- 
of-pearl-like  striae,  or  bands,  on  its  surface,  which  are  charac- 
teristic of  this  form  of  opacity  of  the  lens  ; but  the  opaline,  fatty 
cortical  substance  may  often  enclose  a hard  nucleus,  especially 
if  the  patient  is  upwards  of  forty-five  years  of  age.  We  must 
always  carefully  examine  an  eye  affected  with  apparently  cortical 
cataract  by  transmitted  light,  and  if  we  detect  an  amber  tinge  in 
its  central  part,  we  may  expect  that  its  nucleus  is  a hard  one. 

Lastly,  the  amber  colour  of  the  senile  cataract  is  hardly  to  be 
mistaken,  especially  if  striae  are  seen  radiating  inwards  from  its 
circumference,  and  if  on  examination  with  the  ophthalmoscope 
we  find  the  centre  of  the  lens  densely  opaque,  while  its  outer 
part  permits  rays  of  light  to  pass  through  it  from  the  choroid. 

2.  Extent  of  the  Cataract. — Having  formed  our  opinion  as  to 
the  nature  of  the  cataract,  the  next  question  is  as  to  the  extent 
to  which  the  lens  is  involved  ; — is  the  whole  of  its  cortical  sub- 
stance opaque  or  not  ? It  is  of  considerable  importance  to 
determine  this  point,  because,  if  the  cortical  substance  of  the 
lens  is  still  transparent,  during  the  extraction  of  the  cataract 
the  cortical  matter  may  become  detached  and  entangled  in  the 
iris,  and,  escaping  our  notice,  it  may  subsequently  set  up  in- 
flammation in  the  part,  and  cause  dangerous  hyperaction  in  the 
deeper  structures  of  the  eye  ; in  fact,  this  is  the  cause  of  failure 
in  most  of  those  cases  of  extraction  which  are  unsuccessful.  It 
is  for  this  reason  also  we  hesitate  to  operate  before  a cataract 
is  fully  formed.  If  the  whole  of  the  cortical  substance  is 
opaque,  we  shall  more  easily  see  any  fragments  of  the  lens 
which  may  happen  to  be  left  in  the  anterior  chamber,  and 
may  generally  remove  them  with  the  scoop,  unless  they  become 
attached  to  the  posterior  surface  of  the  iris. 

The  best  means  we  have  of  ascertaining  the  extent  of  the 
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cortical  substance  implicated  is,  to  examine  the  eye  by  trans-  is  a space 
. . . . . Seel1 
mitted  light,  noticing  if  the  free  margin  of  the  iris  appears  to  be  tween  iris 

in  contact  with  the  opaque  lens,  or  if  there  is  a space  between  cataract? 

the  undilated  pupil  and  the  cataract  ; in  the  former  case  the 

anterior  part  of  the  cortical  substance  is  evidently  opaque  ; but 

if  the  iris  appears  at  a distance  from  the  cataract,  some  of  the 

cortical  substance  of  the  lens  is  still  transparent. 

Where  the  cataract  has  been  long  forming,  and  therefore  Proposal  to 

. . . . 1 1 ri  hasten  for- 

causing  considerable  impairment  of  vision,  but  the  cortex  01  the  mation. 
lens  has  not  become  wholly  involved,  I am  in  the  habit  of 
puncturing  the  capsule  with  a needle,  and  thus  accelerating  the 
degenerative  process  ; or  it  may  be  a case  of  this  kind  is  better 
treated  by  extracting  the  lens  in  its  capsule,  so  that  none  of  the 
soft  and  transparent  cortical  matter  can  attach  itself  to  the  iris. 

Another  important  question  is  likely  to  arise  regarding  the 
maturity  of  a cataract.  Supposing  that  in  one  eye  the  lens  is 
opaque,  and  in  the  other  tolerably  transparent,  should  we  wait 
till  both  eyes  are  equally  involved  before  operating,  or  should 
we  remove  the  cataract  at  once  ? In  cases  of  this  kind,  I have  If  one  lens 
of  late  years  been  in  the  habit  of  performing  the  operation  for  opaque, 
solution  in  the  eye  affected  with  cataract.  By  this  means,  even  solution f°r 
in  cases  of  senile  cataract,  the  lens  is  often  absorbed  before 
the  second  eye  has  become  blind. 

It  may  be  laid  down  as  a general  rule,  that,  when  both  eyes 
are  involved,  only  one  should  be  operated  on  at  a time,  unless  Operate  on 
incases  of  double  traumatic  cataract,  when  we  should  do  well  to  atatfme°.nly 
relieve  both  eyes  as  soon  as  possible  from  the  irritation  induced 
by  the  swollen  and  opaque  lenses. 

3.  Complications. — Before  undertaking  an  operation  for  the  3-  Ascertain, 
cure  of  cataract  we  must  be  fully  satisfied  that  the  case  is  one  of  of  oftar nce 
uncomplicated  opacity  of  the  lens.  It  is  not  necessary  for  me  to  disease- 
recapitulate  the  characteristic  symptoms  of  glaucoma,  choroid- 
itis, cyclitis,  and  such  like  diseases,  which  implicate  the  lens, 
and  render  it  more  or  less  opaque,  because  I have  distinctly 
defined  cataract  to  be  an  opacity  of  the  lens  arising  from  no 
such  assignable  causes.  It  is  desirable  to  determine,  before  Test  the 
operating  for  cataract,  the  amount  of  vision  the  patient  pos-  vision" 1 °f 
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sesses,  for  it  may  happen  that,  in  addition  to  the  cataract,  he 
has  atrophy  of  the  disc,  or  detachment  of  the  retina — conditions 
which  we  could  not  ascertain  by  any  external  symptoms,  and 
which  may  have  come  on  so  gradually  that  the  patient  himself 
may  be  unaware  of  there  being  any  complication  of  the  kind. 
To  determine  the  amount  of  vision,  the  pupil  must  be  fully 
dilated  with  atropine;  and  I may  here  remark  that  if  a patient's 
pupil  does  not  dilate  readily  on  the  application  of  atropine  to  the 
eye,  it  is  an  unfavourable  sign , the  choroid,  or  iris,  being  very 
probably  compromised.  The  action  of  the  mydriatic  being  fully 
established,  the  patient  is  to  be  taken  into  a dark  room,  and  the 
flame  of  a lamp  held  at  various  distances,  and  in  different  posi- 
tions with  respect  to  the  eye  ; if  he  sees  the  flame  with  tolerable 
distinctness  in  all  directions,  particularly  above  and  below  the 
eye,  we  may  be  pretty  certain  that  no  detachment  of  the  retina 
exists,  and  that  the  optic  nerve  is  healthy  (p.  31). 

4.  General  Health. — We  must  also  take  the  circumstances  of 
the  patient’s  general  condition  and  state  of  health  into  our  con- 
sideration before  operating  for  cataract ; if  weak,  or  otherwise 
out  of  sorts,  we  must  put  off  the  operation  until  his  health  im- 
proves. The  existence  of  chronic  bronchitis  is  especially  against 
the  success  of  the  operation.  All  that  can  be  said  on  this  subject 
is,  do  not  operate  if  the  patient  is  not  in  his  usual  state  of 
health,  and  if  he  is,  the  less  preparatory  treatment  he  has  the 
better,  unless  we  propose  administering  anaesthetics  during  the 
operation. 

Preparation  of  the  Patient. — As  I have  above  stated, 
the  immediate  preparation  on  the  part  of  the  patient  will  depend 
upon  whether  we  are  going  to  administer  ether  while  operating 
or  not ; if  not,  the  less  we  interfere  with  his  usual  habits  the  better. 

Ether. — If  we  propose  giving  ether  or  chloroform,  it  is  well  to 
prescribe  a mild  purgative  the  day  before  the  operation. 
Operate,  if  possible,  the  following  morning,  the  patient  having 
taken  a light  breakfast  at  least  three  hours  before  ether  is 
administered,  so  as  to  prevent  vomiting  after  the  anaesthetic. 

With  regard  to  the  advisability  of  administering  ether  during 
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the  various  operations  for  extracting  the  lens.  The  principal 
arguments  against  its  use  are,  that  people  have  died  under  its  Objections 
influence,  and  that  it  is  likely  to  be  followed  by  vomiting.  The 
first  of  these  objections,  if  valid,  is  equally  applicable  to  other 
operations,  and  is  hardly  tenable  at  the  present  day  ; and  as  to 
vomiting  after  ether,  if  the  patient  is  previously  prepared,  it 
seldom  occurs,  and  should  vomiting  take  place,  a pad  and 
bandage  secured  over  the  eye  immediately  after  the  operation 
usually  prevents  injurious  consequences.  But  I may  add  that  a 
subcutaneous  injection  of  morphia  immediately  before  adminis- 
tering the  ether  will  almost  certainly  prevent  vomiting,  especially 
if  used  in  addition  to  the  preparatory  measures  above  described. 

On  the  other  hand,  it  may  be  urged,  that  during  extraction  it  Advantages 

• • 1 1 *,11  • t r greatly  pre- 

is  most  important  to  have  the  patient  absolutely  passive  and  free  ponderate, 
from  pain,  and  an  anaesthetic  renders  the  operation  a compara- 
tively easy  proceeding,  and  therefore  increases  the  chance  of 
success  ; and  lastly,  it  saves  the  patient  some  suffering  and 
anxiety. 

Upon  one  point  I would  strongly  insist  ; it  is  this — that  the  Anaesthesia 
patient  should  be  rendered  absolutely  and  completely  insensible;  complete, 
both  sensation  and  reflex  action  must  be  totally  in  abeyance 
during  the  time  we  are  operating,  otherwise  it  is  far  better  not 
to  give  anaesthetics. 

I can  say  with  confidence,  operate  when  your  patient  is  fully 
under  the  influence  of  ether,  and  then,  with  ordinary  care,  your 
success  will  be  greater  than  without  anaesthetics. 

Operations. 

The  Operation  of  Solution  or  Absorption.— The  pain  Operation 
caused  by  this  operation  is  not  sufficient  to  necessitate  the  ad-  ™SN°LU' 
ministration  of  anaesthetics.  The  pupil  having  been  fully  dilated 
with  atropine,  and  the  patient  laid  on  his  back  on  a convenient 
couch,  in  front  of  a good  light,  the  eyelids  are  to  be  separated  Directions, 
with  a stop-speculum,  and  the  surgeon,  standing  or  sitting  behind 
his  patient’s  head,  passes  a needle  rather  obliquely  through  the  Central 
cornea  at  a point  just  within  the  position  of  the  fully  dilated  ^capsule" 
pupil,  puncturing  the  centre  of  the  anterior  capsule  and  cortical  and  cortex* 
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substance  of  the  lens.  No  pressure  should  be  exercised  on  the 
lens,  or  we  may  push  it  back  into  the  vitreous  chamber;  this 
may  be  avoided  by  using  the  needle  as  a drill,  rotating  its 
handle  gently,  so  as  to  bore  a hole  through  the  capsule  and  into 
the  lens.  As  the  needle  is  being  withdrawn  from  the  lens,  the 
capsule  may  be  torn  open  to  about  the  extent  of  the  undilated 
pupil. 

The  size  of  the  opening  thus  made  in  the  capsule  must,  how- 
ever, depend  upon  the  nature  of  its  contents  : if  fluid,  we  may 
freely  incise  the  capsule,  and  allow  the  soft  lenticular  matter  to 
escape  into  the  anterior  chamber ; but,  as  a general  rule,  we 
cannot  be  too  cautious  in  lacerating  the  capsule  ; it  is  far  better 
to  have  to  repeat  the  operation  than  to  do  too  much  at  one  time. 

In  the  majority  of  cases,  the  needle  will  have  to  be  used  as 
above  described  several  times,  at  intervals  varying  from  a month 
to  six  weeks  ; but  it  may  be  laid  down  as  a rule,  that  so  long  as 
the  eye  remains  at  all  irritable  after  one  operation,  a second 
operation  should  not  be  attempted  : among  persons  advanced 
in  life  it  frequently  takes  a year  before  the  whole  of  the  lens 
is  absorbed.  At  each  fresh  operation  the  needle  may  be  more 
deeply  drilled  into  the  lens  ; but,  as  I have  before  remarked,  we 
can  hardly  exercise  too  much  caution  in  these  cases  ; for  if  any 
of  the  lens  substance  escapes  through  the  opening  we  have  made 
in  the  capsule,  and  attaches  itself  to  the  iris,  it  may  set  up 
violent  inflammation,  rendering  it  necessary  for  us  to  remove 
the  lens  at  once,  or  it  is  just  possible  we  may  succeed  in  in- 
troducing a small  scoop  through  a wound  in  the  cornea,  and 
extracting  the  offending  particle  from  the  eye. 

I do  not  think  it  advisable  in  such  cases  to  attempt  a palliative 
plan  of  treatment  for  more  than  a few  days  ; if  our  efforts  to  stop 
the  inflammatory  action,  by  the  removal  of  the  source  of  irrita- 
tion with  a small  scoop,  and  subsequently  by  the  frequent  in- 
stillation of  atropine,  prove  unavailing,  we  should  proceed  at 
once  to  extract  the  lens,  at  the  same  time  performing  an  iri- 
dectomy. 

Provided  no  complications  occur,  the  after-treatment  of  an 
ordinary  needle  operation  is  simple  enough.  As  a matter  of 
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precaution,  the  eyes  had  better  be  closed  for  a few  days, 
and  the  patient  placed  in  a dark  room  ; the  pupil  of  the  eye 
operated  on  should  be  kept  fully  dilated  with  atropine,  and  if  no 
irritation  occurs,  the  patient  may  be  allowed  to  go  about  as 
usual  in  four  or  five  days  after  the  operation,  keeping  the  eye 
closed,  however,  and  the  pupil  dilated  with  atropine  for  a fort- 
night. As  soon  as  all  irritation  has  passed  we  must  drill  the 
lens  again  ; in  cases  of  hard  cataract  we  may  have  to  introduce 
the  needle  six  or  eight  times. 

The  Suction  Operation. — This  proceeding  may  be  em-  Suctiom 
ployed  as  an  adjunct  to  the  needle  operation  ; that  is,  the  Tion. 
capsule  must  first  be  freely  opened,  and  the  aqueous  allowed  to 
gain  access  to  the  lens,  which  rapidly  undergoes  degenerative  ^cec^°ry  to 
changes,  and  after  an  interval  of  a few  days  may  be  removed 
with  a Teale’s  suction  instrument,*  or  with  a Bowman’s  syringe. 

This  instrument  is  to  be  used  as  follows : — The  pupil  being  Directions 
well  dilated,  a puncture  is  to  be  made  in  the  cornea  with  a broad  Syrringe.° 
needle,  opposite  the  fully  dilated  pupil ; the  needle  should  be 
thrust  obliquely  through  the  cornea,  and  the  opening  must  be 
sufficiently  large  to  admit  the  entrance  of  the  nozzle  of  the 
suction  instrument ; the  capsule  having  been  freely  divided,  the 
curette  must  be  gently  buried  in  the  opaque  matter  of  the  lens, 
our  object  being  to  break  up  the  lens  as  far  as  possible  without 
in  any  way  displacing  or  irritating  any  of  the  surrounding 
structures.  The  nozzle  of  the  suction  syringe  is  then  to  be 
passed  into  the  soft  lenticular  matter,  and  the  piston  being  gently 
raised,  the  lens  substance  is  sucked  into  the  syringe  so  long  as 
any  opaque  matter  comes  forward  into  the  pupil.  Care  must  be 
taken  to  keep  the  open  end  of  the  syringe  well  away  from  the  Ayoid  the 
iris,  otherwise  the  iris  may  be  drawn  into  the  instrument  and  get 
bruised  or  injured. 

In  cases  of  fluid  or  very  soft  cataract,  there  will  be  no  necessity  No  delay 
for  waiting  for  a few  days  after  the  capsule  has  been  opened,  but  fn  fluid^ 
the  wound  in  the  cornea  having  been  then  and  there  enlarged,  cataract- 
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the  suction  instrument  is  to  be  introduced,  and  the  opaque  matter 
removed  as  above  described. 


Extraction  of  the  Lens  by  the  Flap  Operation. — 
I have  already  stated  my  convictions  as  to  the  advisability  of 
administering  anaesthetics  in  operating  by  flap-extraction  for  the 
removal  of  an  opaque  lens. 

i st  Stage. — The  employment  or  rejection  of  anaesthetics  makes 
some  little  difference  in  the  manipulation  necessary  in  the  first 
stage  of  the  operation,  for  no  one  operating  with  the  patient  under 
the  influence  of  ether  would  think  of  making  his  section  without 
first  having  fixed  the  eye  to  be  operated  on,  by  means  of 
forceps  ; whereas,  if  anaesthetics  are  not  given,  I think  it  is 
better  not  to  attempt  to  fix  the  eye  in  this  way,  as  the  proceeding 
causes  the  patient  a good  deal  of  pain,  and  may  make  him  strain 
more  than  is  desirable  while  we  are  making  the  section  in  the 
cornea. 

i.  Supposing  the  patient  to  be  fully  under  the  influence  of 
ether,  and  laid  on  his  back  upon  a convenient  couch,  with  his 


Fig.  52. 


head  slightly  raised  and  facing  a clear  bright  light,  which  should 
fall  obliquely  on  his  face,  and  not  from  above,  otherwise  the 
surgeon,  in  bending  over  his  work,  will  throw  a deep  shadow 
upon  the  patient’s  eye,  which  will  prevent  him  from  clearly 
seeing  any  flakes  of  lenticular  matter  or  capsule  left  in  the  eye 
after  the  removal  of  the  lens.  A stop  speculum  should  be 
adjusted  as  represented  in  Fig.  52,  the  end  of  the  instrument,  a, 
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resting  against  the  nose.  The  surgeon,  standing  behind  his  Prehmi- 
patient,  with  the  left  hand  seizes,  with  a pair  of  toothed  torceps,  rangements. 
a fold  of  the  inner  and  lower  part  of  the  conjunctiva,  near  the 
cornea,  so  as  to  steady  the  globe.  The  eyeball  being  fixed,  be 
quite  certain  that  your  patient  is  fully  under  the  influence  of 
ether.  The  surgeon  holds  Beer’s  cataract  knife  in  his  right 
hand  as  he  would  a pen  in  writing,  his  little  or  ring  finger 
being  placed  against  the  patient’s  temple,  so  as  to  support  and 
steady  his  hand.  The  point  of  the  instrument  is  then  to  be  Making  the 
passed  through  the  cornea  near  the  extremity  of  its  horizontal  section, 
diameter,  and  about  a quarter  of  a line  from  its  margin,  so  as 
to  be  fairly  within  the  structure  of  the  cornea  ; the  blade,  when 
once  introduced,  is  to  be  thrust  steadily  across  the  anterior 
chamber,  until  its  point  again  pierces  the  cornea  opposite  its 
entrance,  and  at  an  equal  distance  from  the  sclero-corneal 
margin.  The  same  movement  is  to  be  continued,  the  blade 
being  kept  absolutely  parallel  with  the  iris,  so  as  to  fill  the 
wound  in  the  cornea,  and  prevent  the  aqueous  from  escaping, 
until  the  counter-opening  in  the  cornea  has  been  completed. 

The  knife  having  been  pushed  onwards  almost  up  to  its  heel 
(see  Fig.  52),  a small  bridge  of  the  cornea  will  still  remain 
undivided  ; the  surgeon  now  lets  go  his  hold  of  the  con- 
junctiva with  the  toothed  forceps,  and  turning  the  edge  of  the 
knife  a little  forwards,  divides  the  remainder  of  the  corneal  flap 
as  he  withdraws  the  instrument  from  the  eye,  so  that  the  last  The  flap 
portion  of  the  cornea  is  cut  through  by  a movement  of  the  knife  with-ed 

from  within  outwards.  drawing  the 

knife. 

The  section  of  the  cornea  having  been  completed,  we  must 
remove  the  stop  speculum,  and  allow  the  lids  to  close ; this 
finishes  the  first  stage  of  the  operation. 

2nd  Stage  of  the  Operation. — This  consists  in  lacerating  the  2nd  stage. 
capsule  of  the  lens,  which  may  be  done  with  a curved  needle  ^capsule 
or  a cystotome.  It  may  be  necessary  at  this  stage  of  the  pro- 
ceeding to  draw  the  eye  slightly  downwards  with  the  fixing 
forceps,  if  the  patient  is  under  an  anaesthetic  ; otherwise,  make 
him  look  toward  his  feet  : the  cystotome  is  then  to  be  introduced 
into  the  anterior  chamber,  with  its  convexity  downwards,  so  as  to 
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avoid  wounding  the  iris.  When  opposite  the  pupil,  the  handle 
of  the  instrument  should  be  rotated,  and  its  point  made  to  tear 
open  the  capsule  by  two  or  three  incisions.  The  instrument 
is  then  to  be  withdrawn  from  the  eye,  and  the  lids  allowed  to 
close. 

3 rd  Stage. — The  third  stage  of  the  operation  consists  in 
removing  the  lens.  The  concavity  of  the  curette  is  to  be  laid 
against  the  lower  part  of  the  sclerotic,  and  slight  pressure  made 
with  it  upon  the  globe  ; at  the  same  time  the  point  of  the  fore- 
finger of  the  left  hand  is  to  be  placed  on  the  sclerotic,  just  above 
the  section  ; by  careful  pressure,  first  with  the  curette  and  then 
with  the  point  of  the  finger,  the  upper  edge  of  the  lens  slowly 
turns  forwards,  passes  through  the  pupil,  and  gradually  pro- 
trudes through  the  incision  in 
the  cornea  (Fig.  53).  The 
pressure  is  now  to  be  dimi- 
nished, the  lens  being  com- 
pletely extruded  by  the  elas- 
ticity of  the  tissues  compress- 
ing it ; and  it  may  be  coaxed 
on  if  necessary  by  inserting 
the  curette  into  the  wound, 
and  exerting  a slight  degree 
of  traction  force  on  the  lens,  thus  helping  it  onwards  and  out 
of  the  eye. 

The  lens  having  been  removed,  the  lids  are  to  be  closed,  and 
after  a few  minutes  again  opened,  and  the  eye  carefully  examined; 
any  small  particles  of  lenticular  matter  which  may  be  seen  in  the 
anterior  chamber  must  be  removed  with  the  curette.  The  edges 
of  the  flap  are  then  to  be  adjusted  and  the  lids  closed,  a com- 
press and  bandage  being  at  once  applied  over  both  eyes. 

Accidents  during  the  Operation. — Before  considering  the 
after-treatment  to  be  followed  in  cases  of  flap  extraction,  I may 
advert  to  one  or  two  of  the  most  common  mishaps  that  some- 
times occur  during  the  operation,  and  the  best  means  of  pro- 
viding against,  or  overcoming  them. 

I think  it  always  very  advisable  to  test  the  eye  so  as  to  see 


Fig.  53. 
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if  the  pupil  dilates  freely  under  atropine  before  attempting  to 
operate  by  a flap  extraction.  If  the  pupil  does  not  dilate  fully 
under  the  influence  of  atropine,  then  I strongly  recommend  that 
the  upper  section  of  the  iris  should  be  excised  before  the  lens 
is  removed.  If  it  is  determined  to  administer  ether,  let  the 
patient  be  completely  under  its  influence  before  we  commence 
the  operation. 

If  while  the  section  through  the  cornea  is  being  made  the 
aqueous  escapes,  the  iris  will  very  probably  protrude  before  the  Escape  of 
edge  of  the  knife.  Under  these  circumstances,  the  surgeon 
should  make  gentle  pressure  over  the  cornea  with  the  point  of 
his  finger,  so  as  to  force  the  iris  back  behind  the  blade  of  the 
knife;  but  if  this  manipulation  does  not  succeed,  it  is  better  to 
cut  steadily  on,  and  finish  the  section,  excising  a fold  of  iris  at 
the  same  time.  A portion  of  the  iris  being  thus  shaved  off,  a The  iris 
bridge  of  this  structure  is  often  left  between  the  hole  thus  made  wounded, 
and  the  pupil;  this  strip  of  iris  had  better  be  divided  before 
attempting  to  remove  the  lens.* 

If  the  section  in  the  cornea  is  too  small  to  allow  the  easy  Enlarge 
egress  of  the  lens  from  the  eye,  do  not  try  to  force  the  lens  s°°ti^a11  a 
through  this  insufficient  opening;  any  such  endeavour  will  lead 
to  irreparable  damage  in  at  least  fifty  per  cent,  of  the  cases  in 
which  you  attempt  it,  and  in  many  others  it  will  altogether  fail 
to  effect  the  object  in  view,  the  vitreous  rather  than  the  lens 
being  squeezed  out  of  the  eye.  Under  these  circumstances, 
supposing  the  patient  not  to  be  under  the  influence  of  ether, 
both  he  and  the  surgeon  will  have  to  exercise  all  the  patience  at 
their  command,  the  latter  endeavouring  to  enlarge  the  opening 
in  the  cornea  by  means  of  a pair  of  blunt-pointed  scissors,  the 
incision  being  carried  downwards,  so  as  to  leave  an  ample  open- 
ing through  which  the  lens  may  escape. 

Very  gentle  pressure  should  be  made  with  the  curette  on  the 
globe  of  the  eye,  so  that  in  squeezing  out  the  lens  we  may  not 
press  out  a quantity  of  the  vitreous  at  the  same  time.  If  any  of  Escape  of 
the  vitreous  escapes  before  the  lens,  we  should  at  once  cease  all  yitreous 

, . before  the 

pressure  on  the  globe  ot  the  eye,  and  a scoop  or  a sharp  hook  lens. 


* Lawrence  on  “ Diseases  of  the  Eye,”  p.  627. 
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may  be  passed  through  the  wound,  and  the  lens  gently  with- 
drawn from  the  eye. 

It  sometimes  happens  that  on  making  pressure  upon  the  eye, 
the  lens  does  not  readily  present  itself  in  the  pupil,  in  conse- 
quence of  our  not  having  sufficiently  lacerated  the  capsule,  in 
which  case  the  cystotome  must  be  re-introduced,  and  the  capsule 
fully  torn  open.  In  most  of  these  cases,  however,  it  is  an  insuffi- 
cient section  in  the  cornea,  and  not  the  capsule  of  the  lens,  which 
is  at  fault. 

But  supposing  that  at  the  moment  the  lens  escapes  through 
the  opening  in  the  cornea  a gush  of  vitreous  follows,  the  eyelids 
must  be  at  once  closed,  and  a compress  and  bandage  applied 
over  both  eyes.  I do  not  believe  that  the  loss  of  a small  quantity 
of  vitreous  from  the  eye  is  a matter  of  consequence,  and  even  a 
fourth  of  the  vitreous  may  be  lost,  and  yet  the  patient  make  a 
very  good  recovery;*  nevertheless,  authorities  of  repute  declare 
that  accidents  of  this  kind  are  to  be  carefully  avoided,  for  loss 
of  vitreous  they  think  likely  to  be  followed  by  hyalitis,  or  by 
detachment  of  the  retina. 

After  the  section  has  been  completed,  if,  on  opening  the  eye- 
lids we  find  that  a portion  of  the  iris  is  engaged  in,  or  prolapsing 
through  the  wound,  we  should  at  once  endeavour,  by  means  of 
a gentle  rotatory  motion  of  the  point  of  the  finger  over  the 
closed  eyelid,  to  return  the  prolapsed  iris  into  the  anterior 
chamber. 

If  this  method  does  not  succeed,  the  best  plan  we  can  adopt 
is  to  perform  iridectomy,  removing  the  superior  section  of  the 
iris.  VVe  may  save  an  eye  by  this  proceeding  when  all  other 
means  of  treatment  would  fail.  If,  however,  the  patient  has 
been  rendered  perfectly  insensible  with  ether,  there  will  be  far 
less  chance  of  a prolapse  of  the  iris  taking  place  than  if  he 
is  straining,  which  is  almost  sure  to  happen  towards  the  close  of 
the  operation  if  anaesthetics  are  not  employed. 

The  extraction  having  been  completed,  care  must  be  taken  in 
closing  the  upper  lid,  otherwise  the  corneal  flap  may  be  turned 
backwards.  To  prevent  this,  some  of  the  cilia  should  be  taken 


* Lawrence  on  “Diseases  of  the  Eye,”  p.  627. 
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hold  of,  and  the  upper  eyelid  gently  drawn  away  from  the 
globe  as  the  lid  is  being  closed  ; the  eye  should  not  be  again 
opened. 

The  After-Treatment  of  Flap  Extraction. — This  should  be 
directed  in  the  first  place  towards  keeping  the  edges  of  the 
wound  in  the  cornea  in  accurate  apposition,  so  that  it  may  unite 
by  the  first  intention;  consequently,  during  thirty-six  hours  after 
this  operation,  the  eye  and  the  patient  must  be  kept  absolutely 
at  rest.  The  former  of  these  objects  may  be  secured  by  apply- 
ing a compress  and  bandage  carefully  over  both  eyes,  and  the  Promote 
second,  by  keeping  the  patient  in  bed,  and  everything  about  him  rese'1  b> 
as  quiet  as  practicable. 

Immediately  after  the  operation,  and  before  the  patient  rises 
from  the  operating  table  or  bed,  a piece  of  soft  linen  is  to  be 
laid  over  the  closed  eyelids  of  both  eyes,  and  two  light  pads  of 
cotton  wool  are  placed  over  the  linen,  and  the  whole  secured  in 
position  by  means  of  a gauze  bandage,  so  as  to  keep  the  eyes  at  Apply  a 
perfect  rest ; if  all  goes  on  well,  the  bandage  need  not  be  a°jjipress 

removed  for  twenty-four  hours.  I apply  the  bandage  very  banda£e* 

lightly,  and  with  the  sole  object  of  keeping  the  eye  at  rest,  and 
the  edges  of  the  corneal  section  in  apposition  till  they  have 
united. 

The  bandage  having  been  adjusted  on  the  operating-table, 
the  patient  must  be  conveyed  to  bed,  and  directed  to  lie  as 
much  as  possible  on  his  back  for  the  first  few  hours  after  the 
operation ; he  may  then  be  allowed  to  turn  on  either  side, 
but  not  to  raise  his  head  off  the  pillow,  cough,  or  use  any 
straining  effort,  and  by  no  means  to  disturb  the  bandages. 

If  the  eye  is  bandaged  in  this  way  there  is  no  necessity 

to  keep  the  patient  in  a dark  room.  If  there  is  much  pain 

in  the  eye  towards  the  evening  after  the  operation  has  been 
performed,  the  compress  must  be  removed  for  an  hour  or  so ; 
the  surgeon  should  under  these  circumstances  remain  with  his 
patient  until  the  pain  has  subsided.  If  the  pain  continues,  draw 
down  the  lower  eyelid  and  drop  some  solution  of  atropine  on  the 
everted  conjunctiva,  and  then  the  elastic  bandage  without  the 
compress  may  be  reapplied.  A dose  of  morphia  also  may  be  Morphia  if 
given.  There  will  necessarily  be  some  uneasiness  in  the  eye  pain! lb 
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after  the  operation,  but  this  is  to  be  expected.  Pain  in  the  eye 
is  frequently  caused  by  the  accumulation  of  tears  under  the 
closed  eyelids,  and  may  be  removed  by  gently  everting  the  lower 
lid  twice  a day  after  the  first  twenty-four  hours  have  passed. 

With  regard  to  diet,  the  patient  may  from  the  day  of  the 
operation  have  chicken  soup,  milk,  or  other  fluids  which  can  be 
poured  into  his  mouth  with  a feeding  cup  ; it  is  of  importance 
not  to  allow  him  to  rise  from  his  bed,  or  chew  any  hard  sub- 
stance during  the  first  twenty -four  hours  after  the  operation. 

Four  days  having  passed  from  the  time  of  the  operation, 
we  may  allow  our  patient  more  liberty;  he  may  sit  up,  and  begin 
to  take  solid  food  ; in  fact,  if  all  has  gone  on  well,  he  may  now 
return  to  his  usual  dietary,  and  in  some  cases  beer  or  wine  may 
be  taken,  in  others  it  is  necessary  to  abstain  from  stimulants 
until  the  patient  can  move  about  a little.  On  this  subject  Mr. 
Dixon  remarks: — “ Independently  of  prolapsus  iridis,  non-union 
of  the  corneal  wound  results  from  the  same  cause  which  prevents 
the  union  of  a flesh  wound,  or  of  a broken  bone — namely,  the 
depression  of  the  patient’s  nutritive  functions  below  the  proper 
standard  of  vigour.  To  keep  an  old  and  feeble  person  upon 
‘ slops’  for  several  days  after  extraction,  for  fear  inflammation 
should  set  in,  is  surely  contrary  to  common  sense,  and  to  all 
analogy  in  sound  surgical  practice.”* 

If  at  the  expiration  of  twenty-four  hours  we  remove  the  band- 
age, and  find  the  eyelids  of  the  eye  operated  on  of  a natural 
colour,  not  swollen,  and  no  purulent  discharge  escaping  from 
between  them,  the  patient  being  free  from  pain,  we  may  be 
almost  sure  that  all  is  going  on  well.  The  lower  eyelid  should  be 
gently  everted  to  allow  the  tears  to  escape;  the  pad  and  bandage 
must  be  again  applied.  Any  unnecessary  opening  of  the  lids  in 
order  to  ascertain  the  amount  of  vision  the  patient  possesses  is 
most  injudicious. 

The  compress  must  be  worn  for  the  first  four  days  after  the 
operation,  and  then  a bandage  without  a compress  may  be  em-  i! 
ployed  for  three  days  more,  and  subsequently,  if  all  is  well,  a 
shade  may  be  substituted  for  the  bandage.  The  patient  must 


* Dixon  on  “Diseases  of  the  Eye,”  p.  325. 
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be  kept  in  his  room  for  some  fourteen  days,  after  which  he  can  May  be 
generally  bear  the  light,  and  may  be  allowed  to  use  his  eye.  A fortnight. 
month  having  expired,  we  may  order  our  patient  suitable  convex 
glasses,  without  which,  I need  hardly  say,  he  will  not  obtain  the 
full  advantages  which  the  removal  of  the  opaque  lens  is  capable 
of  affording. 


Accidents  following  the  Operation. — If  some  thirty-six  hours 
after  the  operation,  the  patient  complains  of  considerable  pain 
in  the  eye,  without  any  apparent  cause,  we  must  remove  the 
bandage,  and  may  either  give  a full  dose  of  morphia,  or  inject 
a solution  of  morphia  beneath  the  skin  of  the  temple.  A cold 
compress  over  the  eye  may  be  useful  in  these  cases,  provided 
the  patient  is  not  subject  to  rheumatism  or  gout,  in  which  case 
warm  poppy-head  fomentations  may  be  found  soothing,  and  a 
light  bandage  should  afterwards  be  applied  over  the  eye.  A 
dose  of  castor-oil  is  sometimes  beneficial  in  these  circum- 
stances. 

Supposing  the  patient,  within  two  days  of  the  operation,  suffers 
from  considerable  pain  in  the  eye,  and  on  opening  the  bandage 
we  find  the  lids  puffy  and  swollen,  with  a muco-purulent  dis- 
charge oozing  from  between  them,  we  shall  have  good  reason  to 
fear  that  suppuration  of  the  cornea  has  set  in,  and  we  should  at 
once  examine  the  eye.  If  diffuse  keratitis  has  begun,  the  con- 
junctiva will  be  found  chemosed,  the  corneal  flap  may  appear 
swollen  and  opaque,  the  edges  of  the  wound  infiltrated  with 
pus,  and  the  whole  cornea  hazy,  if  not  opaque  : this  state  of 
things  is  utterly  hopeless. 

It  may  be,  however,  that  the  suppurative  action  is  limited  to 
the  part  of  the  cornea  included  in  the  flap,  in  which  case  we 
may  still  hope  to  save  the  lower  part.  A strong  solution  of 
atropine  should  be  applied  to  the  eye  every  second  hour  ; hot 
compresses  must  be  employed  for  two  or  three  hours  night  and 
morning,  and  in  the  meantime  steady  pressure  must  be  made 
upon  the  eye  by  means  of  the  compress  and  bandage.  Full 
doses  of  morphia  should  be  given,  so  as  to  relieve  the  pain  and 
irritation  from  which  the  patient  suffers,  and  in  robust  and 
healthy  patients  two  leeches  may  with  great  advantage  be 
applied  to  the  temple  over  the  affected  eye  for  three  consecutive 
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days  ; in  weakly  subjects  large  and  repeated  doses  ofthetinctura 
ferri  muriatis  and  chlorate  of  potash  are  sometimes  useful ; and 
last,  but  not  least,  we  may  have  to  administer  port  wine  and 
beef-tea  ; but  do  what  we  will,  we  shall  seldom  succeed  in  saving 
an  eye  under  these  circumstances. 

Among  the  lower  classes  we  not  unfrequently  find  subacute 
suppurative  keratitis  commencing  in  hyperaction  in  the  iris, 
following  flap  extraction.  Within  thirty-six  hours  of  the  opera- 
tion, on  opening  the  bandage,  we  notice  some  muco-purulent 
discharge  oozing  from  between  the  lids  ; the  patient  probably 
complains  of  little  or  no  pain  in  the  eye,  and  the  eyelids  are  not 
swollen,  but  on  everting  them  the  conjunctiva  is  found  to  be 
cedematous,  and  the  cornea  hazy,  the  pupil  filled  perhaps  with 
yellowish  lymph,  and  the  upper  section  of  the  iris  presenting 
spots  of  a similar  kind  on  its  surface  ; the  edges  of  the  wound 
are  gaping  open,  and  not  the  slightest  sign  of  action  or  an 
attempt  at  reparation  is  apparent  in  the  parts.  Under  these 
circumstances,  we  must  endeavour  by  means  of  hot  bandages,  a 
firm  compress,  stimulants  and  nourishment,  to  excite  Nature  to 
a reparative  effort ; but  do  what  we  will  she  is  generally  in- 
capable of  responding  to  our  call,  and  destruction  of  the  cornea 
follows. 

Another  danger  which  we  have  to  fear  after  extraction  is 
that  a prolapse  of  the  iris  may  occur.  This  accident  may  take 
place  at  any  time  within  eight  days  from  the  operation,  as  the 
wound  in  the  cornea  will  not  have  thoroughly  healed  until 
the  first  week  is  over,  and  of  course,  till  then,  the  iris  may  at 
any  moment  be  protruded  through  the  section  ; a slight  strain- 
ing effort,  such  as  a cough  or  sneezing,  may  be  quite  sufficient 
to  produce  this  result. 

A prolapse  having  taken  place,  the  patient  will  experience 
increased  irritation  and  pain  in  the  eye  ; the  lids  become 
slightly  swollen,  and  a muco-purulent  discharge  is  observed  on 
the  compress,  or  at  the  inner  corner  of  the  eye.  On  opening  the 
lids,  the  cornea  appears  bright  and  clear,  but  the  lips  of  the 
wound  are  more  or  less  gaping,  and  a portion  of  the  iris  may 
be  seen  protruding  from  between  them. 

Under  these  circumstances,  the  prolapsed  portion  of  the  iris 
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should  be  touched  with  a pencil  of  caustic,  and  a firm  compress  Apply  arg. 
and  bandage  applied  over  the  closed  eyelids,  and  kept  there  compress, 
for  twelve  hours  ; the  bandage  may  then  be  removed,  and  the 
lids  bathed  with  a little  tepid  water,  but  not  opened.  Some 
cold  cream  having  been  smeared  over  them,  the  compress  and 
bandage  should  be  reapplied.  This  treatment  may  be  continued 
for  a month,  the  nitrate  of  silver  being  employed  from  time  to 
time.  But  if  after  this  period  the  prolapse  is  as  prominent  as 
before,  it  will  be  advisable  to  incise  it  with  a broad  needle ; incise  the 
the  aqueous  behind  escapes,  and  the  prolapse  contracts  ; the  ProlaPse> 
compress  and  bandage  must  then  be]  reapplied.  This  opera- 
tion may  have  to  be  repeated  every  other  day  or  so,  until  the 
prolapse  has  disappeared. 

If  this  treatment  does  not  succeed,  the  prolapse  may  subse-  or  remove 
quently  be  snipped  off  with  a pair  of  curved  scissors. 

If  on  opening  the  eyelids  soon  after  the  operation  we  find  a 
large  and  widely  distended  section  with  a considerable  portion 
of  the  iris  protruding  through  it,  we  must  at  once  excise  the 
prolapse  with  a pair  of  scissors,  and  then,  closing  the  lid,  care- 
fully bandage  up  the  eye.  Considering  the  steps  taken  in  flap 
extraction,  it  is  evident,  especially  in  large  hard  senile  cataracts, 
that  the  iris  must  be  more  or  less  pressed  upon  and  bruised,  as 
the  lens  is  forced  through  the  pupil  and  out  of  the  section  in  the 
cornea ; consequently,  we  might  expect  to  meet  with  cases  of 
iritis  after  this  proceeding,  and  such  is  in  fact  one  of  the  com-  Iritis  follow. 
plications  we  have  to  contend  with.  Cases  of  apparent  sloughing  extrac- 
of  the  cornea  not  unfrequently  commence  in  inflammation  of 
the  iris  after  flap  extraction  : but  by  far  the  most  common  cause 
of  iritis  is  occasioned  by  fragments  of  the  capsule  and  cortical 
matter  of  the  lens  being  torn  off,  and  attaching  themselves  to 
the  iris  they  set  up  considerable  irritation  and  inflammation  of  the 
part.  Moreover,  no  one  can  have  watched  disease  involving  the 
posterior  layer  of  the  cornea  without  observing  its  liability  to 
spread  to  the  iris  ; and  the  epithelium  of  the  posterior  elastic 
lamina  is  often  scraped  off  in  the  passage  of  the  lens  from  the 
eye. 

Iritis  may  come  on  within  the  first  six  days  after  an  extrac-  About  the 
tion ; it  may  commence  by  symptoms  .of  violent  and  rapidly  sixth  day' 
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destructive  inflammation  in  the  part,  involving  also  the  cornea ; 
on  the  other  hand,  everything  may  seem  to  have  been  going  on 
well  until  about  the  fifth  day  ; the  patient  then  begins  to  com- 
plain of  pain  in  the  eye,  and  on  examining  it  we  may  discover 
all  the  symptoms  and  appearances  of  iritis  : it  is  unnecessary 
for  me  to  recapitulate  these  here,  as  they  are  fully  described  in 
the  section  treating  of  iritis. 

With  regard  to  treatment,  we  should  apply  two  leeches  to  the 
temple  over  the  affected  eye  for  three  consecutive  days,  but 
atropine  will  be  our  mainstay,  and  must  be  freely  employed. 
But  if  small  particles  of  lenticular  matter  are  seen  attached  to 
the  iris,  or  lodged  between  it  and  the  cornea,  and  if  the  pupil 
will  not  dilate  under  the  influence  of  atropine,  it  is  well  to  give 
the  patient  chloroform,  and  making  an  opening  in  the  cornea, 
to  remove  all  the  lenticular  matter  we  can  see  with  a scoop.  If 
we  are  in  any  doubt  as  to  there  being  lenticular  matter  behind 
the  iris,  which  we  cannot  remove,  we  hesitate  to  perform  an 
iridectomy  ; excision  of  the  iris  is,  however,  sometimes  followed 
by  favourable  results  under  these  circumstances.  The  question 
arises  as  to  the  advisability  of  attempting  to  reduce  the  iritis, 
and  subsequently  performing  an  iridectomy  if  the  pupil  is  closed. 
I think,  if  on  examining  the  patient’s  eye  on  the  third  day,  we 
find  the  cornea  hazy,  pupil  dull,  but  not  closed  with  lymph,  the 
iris  refusing  to  dilate  under  atropine,  and  the  patient  in  great 
pain,  we  had  better  wait  and  endeavour  to  subdue  the  iritis  ; 
when  all  symptoms  of  inflammation  have  passed  away  incise 
the  closed  pupil ; but  the  operation  had  better  not  be  per- 
formed until  hyperaction  has  ceased  in  the  iris  and  parts 
around  it. 

The  most  dangerous  complication  that  can  occur  after  extrac- 
tion of  the  lens  is  the  rupture  of  some  of  the  bloodvessels  of  the 
retina  or  choroid.  The  operation  has,  perhaps,  been  an  easy 
one,  but  within  a few  minutes  after  the  removal  of  the  lens  the 
patient  complains  of  great  pain  in  the  eye,  and  to  our  dismay, 
on  opening  the  lids,  we  find  the  anterior  chamber  not  only 
full  of  blood,  but  blood  oozing  out  through  the  wound  in  the 
cornea. 

A case  of  this  kind  is  utterly  hopeless  : we  can  do  no  more 
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than  apply  ice  over  the  eye,  so  as  to  check  the  bleeding,  but 
as  an  organ  of  vision  the  eye  is  completely  destroyed.  This 
accident  may  occur  some  hours  after  the  operation,  if  the 
patient  sneezes  or  coughs  violently. 


Modifications  of  Flap  Extraction. — I may  now  pro-  modifica- 
ceed  to  consider  some  of  the  principal  modifications  of  the  flap  Ex- 
flap operation  which  have  been  advocated  within  the  last  traction. 
few  years. 

Preliminary  Iridectomy  in  Extraction. — It  has  been  pro-  Iridectomy; 
posed  to  excise  a portion  of  the  iris  some  weeks  before  the  somf  , 

r 1 weeks  be- 


extraction.  In  the  first  instance,  iridectomy  is  to  be  practised  foreextrac- 
on  the  upper  section  of  the  iris,  and  after  six  weeks  or  two  tlon‘ 
months  the  lens  is  to  be  removed  as  usual  by  means  of  the  flap 
operation.  Against  this  proceeding  it  is  advanced  that  few  Objections, 
patients  will  consent  to  undergo  two  operations  of  this  kind 
if  it  is  possible  to  do  all  that  is  necessary  at  one  sitting. 

Iridectomy  has  been  practised  immediately  after  the  extraction  iridectomy 
of  the  lens  with  success  by  Professor  Jacobson  ; he  removes  the  traction.* 
lens  in  the  first  instance  through  a flap  formed  from  the  lower 
part  of  the  cornea,  and  he  then  excises  a fourth  of  the  corre- 
sponding section  of  the  iris. 

Lastly,  an  iridectomy  may  with  the  greatest  advantage  be  Imme- 
made  immediately  before  the  removal  of  the  lens  ; the  section  foreCre-be 
being  an  upper  one,  the  superior  fourth  of  the  iris  is  excised,  moval* 
and  the  lens  removed  as  usual.  In  subjects  whose  pupils  do 
not  dilate  under  the  influence  of  atropine,  and  particularly  if 
adhesions  exist  between  the  iris  and  capsule,  an  iridectomy 
made  at  the  time  of  the  operation  greatly  lessens  the  dangers  to 
which  such  an  eye  is  exposed  from  flap  extraction. 

The  Removal  of  the  Lens  in  its  Capsule. — This  is  by  no  Removal  of 
means  a new  method  of  extracting  the  lens,  having  been  practised  ^ss^glts 
with  varying  success  since  1773,  and  strongly  advocated  by  Dr. 
Pagenstecher  and  M.  Sperino  ; having  performed  this  operation 
constantly  since  1864,  I am  convinced  that,  if  it  were  possible  in 
every  case  upon  which  we  operate  to  remove  the  lens  in  its 
capsule,  without  damaging  the  other  structures  of  the  eye,  we 
should  have  reached  perfection  in  the  extraction  of  cataracts. 
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The  object  we  have  in  view  in  the  operation  now  under  con- 
sideration is  to  remove  the  lens  without  opening  its  capsule. 
The  advantages  it  offers  are,  that  no  capsular  cataract  can 
possibly  form,  and  there  is  no  chance  of  any  soft  lenticular 
matter  being  left  clinging  to  the  iris,  and  setting  up  irritation 
and  inflammation  in  that  delicate  structure  : and  the  greater  my 
experience  in  these  matters,  the  more  convinced  I am  that  most 
of  our  failures  in  extraction  are  due  to  the  fact  of  soft  lenticular 
matter  and  capsule  being  left  in  the  eye  after  the  removal  of  the 
lens. 

The  usual  operation  for  the  removal  of  the  lens  in  its  capsule 
is  performed  as  follows.  This  is  not,  however,  the  proceeding 
I adopt,  as  I shall  subsequently  explain. 

Atropine  having  been  applied  so  as  fully  to  dilate  the  pupil, 
the  patient  is  to  be  laid  on  his  back.  The  surgeon,  standing  by 
the  side  of  his  patient,  applies  the  stop  speculum  ; and  the  eye, 
being  fixed  with  a pair  of  forceps,  an  upward  linear  incision  is 
to  be  made  through  the  sclerotic,  immediately  beyond  the  margin 
of  the  cornea,  the  same  precautions  being  taken  in  making  the 
section  as  I have  already  described  in  the  case  of  ordinary  flap 
extraction.  A portion  of  the  iris  is  then  to  be  excised,  and 
gentle  pressure  exercised  with  the  curette  upon  the  lower  part  of 
the  sclerotic,  and  at  the  same  time  counter-pressure  is  to  be 
made  with  the  point  of  the  fingers  upon  the  upper  part  of  the  eye- 
ball. In  this  way  the  lens  in  its  capsule  may  be  gently  forced 
out  of  the  eye.  If  the  lens  is  not  readily  displaced  upon  slight 
pressure  being  made  on  the  globe  of  the  eye,  a shallow  round 
curette  may  be  inserted  behind  the  lens,  and  a gentle  traction 
exerted  on  the  lens,  so  as  to  start  it  from  its  position. 

In  making  the  flap,  we  must  keep  slightly  external  to  the 
margin  of  the  cornea,  so  as  to  leave  as  large  an  opening  as 
possible,  through  which  the  lens  may  escape,  its  bulk,  when 
contained  within  the  capsule,  being  considerable. 

This  operation  is  no  doubt  a very  valuable  one,  and  often 
leads  to  most  favourable  results.  Even  supposing  there  is  a 
difficulty  in  extracting  the  lens  in  its  capsule,  the  latter  may  be 
opened,  and  the  operation  completed  as  in  ordinary  flap  extrac- 
tion ; in  fact,  it  will  be  advisable  to  resort  to  this  proceeding, 
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unless  the  lens  and  capsule  pass  through  the  section  in  the 
cornea  upon  slight  pressure  being  made  on  the  eyeball : any 
extra  force  is  likely  to  squeeze  out  a considerable  quantity  of  the 
vitreous  : and  we  cannot  too  strongly  insist  on  the  fact,  that  in 
extracting  a cataract  force  must  never  be  employed. 

The  operation  which  I have  practised  in  a large  number  of  The 
cases  is  a modification  of  the  proceeding  I have  described  in  operation 
former  editions  of  this  work,  under  the  heading  of  “ modified 
linear  extraction.”  I found  that  by  making  an  incision  through 
the  extreme  outer  margin  of  the  cornea,  and  then  removing  the 
lens  with  a scoop,  that  I seldom  lost  an  eye  through  suppuration 
of  the  cornea — an  accident,  in  spite  of  all  our  care,  too  common 
among  the  natives  of  Lower  Bengal,  if  operated  on  by  means  of 
the  ordinary  flap  extraction.  I was  always  disinclined  to  perform 
iridectomy  in  extraction,  upon  the  principle  of  not  removing 
from  the  eye,  or  any  other  part  of  the  body,  any  structure  which 
could  be  retained  without  interfering  with  the  result  of  the 
operation.  And  as  I have  before  remarked  in  former  editions 
of  this  work,  in  addition  to  this  objection  to  excising  a part  of  without  ex- 
the  iris,  it  appeared  very  certain  to  me,  that  in  cases  in  which  of 
the  pupil  dilated  fully  under  the  influence  of  atropine,  the 
dangers  which  the  eye  ran  in  extracting  the  lens  was  not  so 
much  from  bruising  of  the  iris  as  from  leaving  detached 
portions  of  lenticular  matter  and  capsule  in  the  eye  ; these  loose 
organic  substances  in  the  eye,  and  the  unjustifiable  endeavours 
to  force  a lens  through  a section  in  the  cornea  too  small  to 
permit  it  to  glide  out  of  the  eye,  seemed  to  me  the  sources  of 
many  of  my  unsuccessful  cases  of  extraction. 

The  pupil  having  been  kept  widely  dilated  with  atropine  for 
two  or  three  days  before  the  operation,  the  patient  is  laid  on  his 
back,  and  placed  completely  under  the  influence  of  an  anaes- 
thetic. The  operator  adjusts  a stop  speculum. 

Supposing  the  right  eye  is  to  be  operated  upon,  the  surgeon  Directions 
standing  behind  his  patient  with  a pair  of  fixing  forceps,  seizes  a [he Teflon 
fold  of  the  conjunctiva  together  with  the  tendon  of  the  internal 
rectus,  so  as  to  have  a steady,  firm  hold  of  the  eyeball,  and  in  the 
other  hand  takes  a short  and  broad-bladed  triangular  knife  (Fig.  Form  of 
54),  and  thrusts  its  point  through  the  line  of  junction  of  the  the  knife* 
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cornea  and  sclerotic,  on  the  temporal  side  of  the 
eye.  The  blade  of  the  knife  is  to  be  passed 
steadily  onwards  nearly  up  to  its  heel  (Fig.  55), 
so  that  the  incision  made  through  the  sclerotic 
is  at  least  half  an  inch  long.  The  point  of  the 
lance-shaped  knife,  entering  the  eye  at  the  junc- 
tion of  the  cornea  and  sclerotic,  it  is  evident  that 
as  the  blade  of  the  instrument  is  thrust  into  the 


Fig.  55. 


anterior  chamber,  parallel  to  and  in  front  of  the 
iris,  that  the  extremities  of  the  incision  will  ex- 
tend into  the  sclero-corneal  junction,  as  shown 
in  Fig.  55. 

The  knife  is  to  be  withdrawn  slowly  from  the 
eye,  so  as  to  prevent  the  sudden  escape  of  the 
aqueous  humour,  which  may  cause  the  pupil  to 
contract.  An  iridectomy  is  not  to  be  performed 
unless  in  exceptional  cases  to  which  I shall 
refer.  The  speculum  and  hold  of  the  internal 
rectus  being  retained,  the  scoop  (Fig.  56)  is  to 
be  inserted  so  far  into  the  anterior  chamber  as  to 
enable  us  to  reach  the  margin  of  the  pupil ; the 
handle  of  the  instrument  being  raised,  and  its 
rounded  extremity  depressed,  the  latter  evidently 
rests  on  the  capsule  of  the  lens,  immediately 
within  the  margin  of  the  pupil.  The  scoop  is 
now  to  be  slightly  withdrawn,  still  keeping  its 
extremity  on  the  lens,  but  so  as  to  draw  open 
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the  pupil  far  enough  to  enable  us  to  exercise 
gentle  pressure  upon  the  circumference  of  the  lens  ; 
it  frequently  happens  that  the  lens  is  thus  rotated 
on  its  axis,  and  comes  to  rest  in  the  concavity  of 
the  scoop,  and  so  may  be  withdrawn  from  the  eye. 
In  other  cases,  if  the  lens  does  not  readily  shift 
its  position  into  the  instrument,  we  must  pass  the 
scoop  on  behind  it  (Fig.  57),  until  its  bent  and 
toothed  extremity  embraces  the  inner  margin  of 
the  lens  ; in  this  way  the  lens  comes  to  lie  in  the 
concavity  of  the  scoop,  and  may  be  removed  from 
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Fig.  57. 


the  eye  (Fig.  58),  it  possible  without  breaking  the 
capsule.  Should  the  capsule  of  the  lens  be  ruptured, 
however,  during  the  above-described  manipula- 
tion, the  bulk  of  the  lens  must  still  be  drawn  out  of 
the  eye  by  means  of  the  scoop  ; and  subsequently 
particles  of  lenticular  matter  remaining  in  the  an- 
terior chamber  should  be  taken  away. 

In  performing  this  operation,  my  aim  is  to  re- 
move the  lens  in  its  capsule,  particularly  if  there 
is  much  transparent  cortical  matter  round  the  lens, 
which  would  escape  detection  at  thetimeof  the  opera- 
tion, and  adhering  to  the  iris,  might  excite  inflam- 
mation of  that  part.  Moreover,  in  cases  of  senile 
cataract,  the  capsule  often  adheres  to  the  lens  with 
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considerable  tenacity,  and  may  therefore  the  more  readily  be 
removed  with  the  lens. 

After  the  lens  has  been  taken  away,  I adjust  a compress  and 
bandage  over  both  eyes,  and  the  patient  is  removed  to  bed. 

Thirty-six  hours  after  the  operation,  if  there  is  pain  in  the 
eye,  I usually  evert  the  lower  lid,  and  drop  a solution  of  atropine 
into  the  eye.  If  the  pupil  expands  under  the  influence  of  the 
mydriatic,  we  need  have  no  further  apprehension  as  to  the  result 
of  the  case  ; but  if  the  iris  refuses  to  respond  to  atropine,  we 


Fig.  58. 


have  to  fear  that  iritis  may  supervene.  1 have  been  in  the 
habit  of  performing  the  operation  above  described  in  instances 
of  senile  cataract,  in  which  the  pupil  dilated  very  slowly,  and 
never  very  fully  under  atropine,  with,  however,  this  important 
addition  : after  having  made  my  incision  into  the  eye,  I excise 
a fourth  of  the  external  section  of  the  iris,  and  then  passing 
the  scoop  behind  the  lens,  ease  it  out  of  the  eye  without  dividing 
the  capsule. 

The  After-treatment  is  to  be  carried  out  upon  precisely  the 
same  principles  as  those  I have  indicated  in  instances  of  flap 
extraction  ; but  these  rules  may  be  less  rigorously  enforced. 
The  greater  the  care  immediately  after  the  operation  the  less 
chance  of  subsequent  vil. 

With  regard  to  the  complications  that  may  occur  after  this 
operation,  I would  refer  the  reader  to  the  observations  already 
made  under  the  head  of  flap  extraction  ; they  are  to  be  treated 
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in  precisely  the  same  way,  and  I need  not  therefore  reiterate  the 
remarks  I have  already  made  on  the  subject. 

Linear  Extraction. — The  operation  of  linear  extraction  Linear 
has  undergone  various  modifications,  and  is  now  hardly  to  be  Tion. 
recognized  under  its  old  name ; it  is,  in  fact,  generally  described 
as  the  Traction  operation. 

Gibson's  Operation. — Linear  extraction,  as  described  by  Mr.  Gibson’s 
Gibson,  is  a proceeding  which  is  seldom  resorted  to  at  present.  operatlon 
It  consists  in  dilating  the  pupil  and  lacerating  the  capsule  with 
a needle,  as  if  operating  for  solution — only  the  capsule  must 
be  more  freely  incised.  The  aqueous,  in  consequence,  gains 
access  to  the  lens,  and  renders  its  already  degenerated  fibres 
still  softer.  Some  four  or  five  days  after  the  needle  operation, 
an  incision  is  to  be  made  through  the  cornea,  so  as  to  allow 
of  the  introduction  of  a curette  into  the  anterior  chamber  ; the 
instrument  being  now  turned  edgeways,  so  as  to  open  the  wound 
in  the  cornea,  the  soft  lenticular  matter  escapes,  together  with  the 
aqueous,  from  the  eye.  It  will  be  evident  that  this  operation  can  onyappli- 
only  be  employed  in  instances  of  soft  cataract ; and  even  then  it  soft  cata- 
is  attended  with  considerable  danger,  in  consequence  of  the  ract* 
irritation  that  may  be  set  up  from  the  pressure  exerted  by  the 
swollen  lens  in  the  eye,  or  from  small  pieces  of  cortical  matter 
which  may  be  left  attached  to  the  iris. 

The  Linear  or  Traction  Operation,  as  described  by  Messrs.  The  trac- 
Bowman  and  Critchett,  is  performed  as  follows  :*  The  patient  [Jon  opera‘ 
having  been  laid  on  his  back,  and  the  stop  speculum  introduced, 
the  surgeon  fixes  the  eyeball  with  one  hand  by  means  of  a pair 
of  toothed  forceps,  and  taking  an  iridectomy  knife  in  the  other,  The  sec- 
makes  an  opening  through  the  corneo-sclerotic  junction  at  its  tlon* 
upper  part. 

The  opening  must  occupy  about  a fourth  of  the  circumference 
of  the  cornea,  so  as  to  allow  the  introduction  of  the  scoop  into 
the  eye.  In  the  case  of  a soft  cataract,  there  will  be  no  necessity 
to  make  quite  so  large  an  opening  as  this. 

The  incision  having  been  completed,  a fold  of  iris  is  to  be  iridectomy, 


* Ophthalmic  Hospital  Reports , vol.  iv.  p.  315, 
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excised,  as  in  iridectomy.  Should  there  be  any  bleeding  into 
the  anterior  chamber,  the  curette  must  be  introduced  between 
the  lips  of  the  incision  and  slightly  pressed  upon  the  sclerotic 
edge  of  the  wound,  At  the  same  time,  the  tendon  of  the  inferior 
rectus  must  be  seized  with  a pair  of  forceps,  and  the  eye  gently 
pulled  downwards,  so  as  to  cause  just  sufficient  pressure  to 
squeeze  the  blood  out  of  the  anterior  chamber. 

The  capsule  of  the  lens  is  then  to  be  lacerated  freely — if 
possible,  as  far  as  the  suspensory  ligament ; but  that  structure 
should  not  be  broken  through,  if  it  is  possible  to  avoid  doing  so. 
If  much  transparent  cortical  substance  surrounds  the  opaque 
part  of  the  lens,  Mr.  Bowman  inserts  the  point  of  the  pricker 
into  the  lens  substance,  and  then  slightly  rotates  the  body  of  the 
lens  on  its  antero-posterior  axis,  so  as  to  loosen  it  from  the 
capsule.  If  this  is  not  done,  the  cataract  is  very  apt  to  adhere 
to  the  capsule. 

The  lens  is  then  to  be  removed  with  a scoop  or  traction 
instrument,  which  is  to  be  introduced  through  the  wound  in  the 
cornea,  and  passed  gently  onwards  between  the  capsule  and  the 
nucleus  of  the  lens.  The  lens  having  been  secured  by  the  scoop, 
the  instrument  is  to  be  withdrawn  from  the  eye,  and  with  it  the 
lens.  Any  small  portions  of  lenticular  matter,  which  may  be  left 
behind  in  the  anterior  chamber,  are  to  be  carefully  removed  with 
the  scoop  or  the  suction  instrument,  and  the  eye  is  then  to  be 
closed,  and  a compress  and  bandage  applied  over  it. 


V.  Graefe’s 
Modifica- 
tion. 


i.  Directions 
for  making 
the  section. 


Von  Graefe’s  Modified  Linear  Extraction.*— The 
patient  having  been  placed  under  the  influence  of  chloroform, 
the  lids  separated  by  an  adjustable  speculum,  and  the  eyeball 
drawn  downwards  by  forceps  applied  immediately  below  the 
cornea,  the  operation  is  commenced. 

Step  /.  The  Incision. — The  point  of  a long  narrow-bladed 
knife,  with  the  cutting  edge  directed  upwards,  is  inserted  in  the 
sclerotic,  near  the  upper  and  outer  portion  of  the  cornea,  at  the 
point  A (Fig.  59),  so  as  to  enter  the  anterior  chamber  as 
peripherally  as  possible.  In  order  to  widen  the  extent  of  the 


* Ophthalmic  Review , vol.  iii.  p.  25. 
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inner  wound,  the  point  should  at  first  be  directed  downwards 
and  inwards  towards  C,  and  then,  when  the  blade  has  advanced 
about  3!  lines  into  the  anterior  chamber,  the  point  of  the  knife  is 
to  be  directed  up  and  along  to  B,  where  the  counter  puncture 
is  to  be  made  ; great  care  must  be  taken  that  this  point  does 
not  lie  too  far  back  in  the  sclerotic.  Only  when  the  knife 
has  advanced  fully  3!  lines  within  the  visible 
portion  of  the  anterior  chamber  should  the 
handle  be  lowered,  and  the  instrument  directed 
along  the  scleral  border  on  to  B.  As  soon  as  the 
resistance  to  the  point  is  felt  to  be  overcome, 
showing  the  counter  puncture  to  be  accom- 
plished, whether  the  uplifted  conjunctiva  be  transfixed  or  not, 
the  knife  must  immediately  be  turned  steeply  forwards,  the  back 
of  it  being  almost  directed  to  the  centre  of  the  ideal  sphere  of  the 
cornea,  when  the  incision  is  to  be  continued  in  this  plane  : first, 
by  boldly  pushing  the  knife  onwards,  and  then,  after  its  length 
is  exhausted,  drawing  it  backwards.  Should  this  latter  move- 
ment, though  generally  sufficient,  fail  completely  to  divide  the 
scleral  border,  the  sawing  manoeuvre  must  to  a less  extent  be 
repeated.  As  soon  as  the  last  bridge  of  the  scleral  border  is  cut 
through,  the  knife  lies  freely  movable  under  the  uplifted  con- 
junctiva, which,  in  order  to  avoid  the  formation  of  too  long  a 
flap  (the  proper  height  is  i\'" — 2"'),  must  now  be  divided  by  a 
sawing  movement  horizontally  forwards,  or  even  forwards  and 
downwards. 


Step  II.  The  Iridectomy. — The  holding  forceps  having  been 
handed  to  an  assistant,  with  a straight  pair  of  iridectomy 
forceps  we  lift  the  conjunctival  flap  of  the  prolapsed  iris,  and 
reflect  it  down  over  the  cornea,  when  the  prolapsed  portion  of 
iris  appears  perfectly  bare.  Hereupon,  the  prolapse  of  the 
iris  is  seized  with  the  forceps  at  its  central  and  most  vaulted 
portion.  It  is  gently  pulled  upon,  so  as  to  make  it  present  a 
triangular  shape,  and  excised  at  its  base  from  one  corner  of  the 
wound  to  the  other,  to  which  end  usually  two  slight  strokes  of  the 
scissors  are  required,  care  being  taken  that  little  tags  of  iris 
are  not  left  involved  in  the  angles  of  the  wound.  After  excising 
the  iris,  we  should  direct  our  attention  to  the  position  of  the 
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sphincter  papillae,  and  if  we  find  that  its  angles  are  curled  up- 
wards, or  involved  in  the  section,  we  should  press  them 
gently  back  with  the  curette,  so  that  the  sphincter  comes  to  be  in 
its  normal  position  flat  upon  the  capsule  of  the  lens.  If,  at  this 
stage  of  the  operation,  haemorrhage  takes  place  into  the  ante- 
rior chamber,  the  blood  may  be  evacuated  by  pressing  on  the 
cornea  with  a soft  sponge  ; in  some  instances  it  may  be  neces- 
sary to  lift  up  the  corneal  flap,  and  squeeze  the  blood  out  of 
the  anterior  chamber  by  rubbing  the  lower  lid  on  the  cornea. 

Step  III.  Laceration  of  the  Capsule. — The  operator  having 
resumed  the  fixing  forceps,  now  with  a cystotome  properly  bent, 
and  which  is  armed  with  a fleam,  divides  the  capsule  freely  by 
two  or  three  successive  rents,  beginning  from  the  lower  edge  of 
the  pupil,  and  ascending  successively  along  its  nasal  and 
temporal  margins  near  to  the  upper  equator  of  the  lens. 

Stef  IV.  Evacuation  of  the  Lens. — The  mode  of  evacuating 
the  lens  varies,  according  to  the  amount  of  soft  surface  matter. 
Where  there  is  plenty  of  it,  the  delivery  is,  as  a rule,  effected 
without  the  introduction  of  any  instrument,  merely  by  external 
pressure.  The  back  of  a broad  and  moderately  arched  spoon 
is,  close  to  the  centre  of  the  incision,  gently  pressed  against 
the  sclera,  so  that  the  wound  is  made  to  gape.  Thus,  cortical  - 
masses  are  caused  to  escape,  and  the  vertex  of  the  nucleus 
presents  itself.  In  order  to  promote  as  much  as  possible 
the  thorough  exit  of  the  latter,  the  back  of  the  spoon  is  made 
to  glide  along  the  sclera ; first,  with  an  equable  degree  of 
pressure  laterally  towards  the  corners  of  the  wound,  and  there- 
upon, withdrawing  it  from  the  wound,  upwards  with  a continuous 
increase  of  pressure.  If  during  these  movements  the  diameter 
of  the  nucleus  presents  itself,  the  pressure  is  more  and  more 
abated,  and  the  delivery  may  be  completed  by  applying  the 
end  of  the  spoon  to  the  projecting  edge  of  the  nucleus.  If 
there  be  but  a thin  stratum  of  soft  cortex,  the  recommended 
“ slide  manoeuvre”  may  likewise  be  tried,  but  ought  to  be  aban- 
doned as  soon  as  we  observe  that  during  the  lateral  movements 
no  presentation  ensues.  In  this  event,  the  hook  must  be  re- 
sorted to,  which  in  the  case  of  hard  cataract  is  required  ab  initio. 
The  blunt  hook  which  Von  Graefe  was  in  the  habit  of  employing 
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has  the  form  represented  in  Fig.  60,  and  has  its  stem  bent  in  such 
a manner  as  to  enable  it  to  be  readily  pushed  under  the  nucleus. 
It  is  first  laid  flat  on  the  opening  made  in  the  capsule  : there- 
upon drawn  back  over  the  near  edge  of  the  nucleus,  when,  by  a 
suitable  elevation  of  the  handle,  it  is  brought  in  the  direction  of 
the  posterior  cortex,  along  which  it  is  then  pushed  forward  on 
the  flat,  until  it  has  passed  the  posterior  pole 
of  the  nucleus.  The  instrument  is  now  be- 
tween the  fingers  rotated  around  its  axis,  so 
that  the  plane  of  the  curved  extremity  of  the 
hook  exchanges  its  horizontal  for  the  vertical 
position  ; or  should  resistance  be  felt,  an  ob- 
lique one ; and  the  nucleus,  or,  as  the  case 
may  be,  the  whole  lens,  is  by  a gentle  traction 
carried  towards  the  incision. 

Von  Graefe  more  recently  strongly  advocated 
the  removal  of  the  lens  by  pressure  on  the  lower 
portion  of  the  cornea  with  a vulcanite  curette. 

The  eye  being  fixed  by  means  of  a pair  of  for- 
ceps holding  a fold  of  conjunctiva  below,  and 
to  the  inner  or  outer  side  of  the  cornea,  the 
curette  is  placed  along  the  lower  margin  of  the 
cornea,  and  pressure  made  backwards  and  up- 
wards, as  in  ordinary  flap  extraction,  the  same 
precautions  being  taken  as  I have  already  de- 
scribed when  considering  the  older  operation. 

Step  V.  Cleai'ing  of  the  Pupil,  and  Coaptation  of  the 
Wound. — Von  Graefe  adds,  if,  as  happens  in  the  majority  of 
cases,  after  extraction  of  the  nucleus,  cortical  masses  remain, 
they  must  be  evacuated  by  gentle  pressure  and  friction,  exer- 
cised with  the  finger-ends  through  the  medium  of  the  lids,  and 
in  accordance  with  the  well-known  rules  for  the  same  purpose 
observed  in  flap  extraction.  Only  in  exceptional  cases  may  a 
small  spoon  be  introduced  for  the  removal  of  isolated  cortical 
fragments,  which  may  be  partially  adherent  to  the  capsule. 
Very  delicate  coatings  of  the  capsule,  if  their  evacuation  be 
difficult,  are  better  left  behind  ; but,  on  the  whole,  as  complete 
a removal  as  possible  of  the  cortex  should  be  insisted  on. 
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Finally,  the  wound  is  to  be  cleared  with  forceps  from  any 
adherent  iris,  pigment,  or  coagula,  and  the  conjunctival  flap 
replaced  in  its  proper  position. 

Regarding  the  After-treatment  and  complications,  I would 
refer  to  the  remarks  already  made  with  reference  to  flap  extrac- 
tion (p.  419). 

Liebreich’s  Operation  for  Cataract.— The  following 
is  Mr.  Liebreich’s  description  of  his  operation  : — 

The  incision  of  the  cornea  is  to  be  made  with  the  smallest 
possible  Graefe’s  knife  in  the  following  manner. 

Puncture  and  contra-puncture  are  made  in  the  sclerotic  about 
one  millimetre  beyond  the  cornea,  the  whole  remaining  incision 
passing  with  a very  slight  curve  through  the  cornea,  so  that  the 
centre  of  it  is  about  one  millimetre  and  a half  distant  from  the 
margin  of  the  cornea.  This  incision  can  be  made  upwards  or 
downwards,  with  or  without  iridectomy,  and  the  lens  can  be 
removed  through  it  with  or  without  the  capsule. 

“ If,  as  I now  practise,  the  extraction  is  made  downwards 
without  iridectomy,  the  whole  operation  is  reduced  to  the 
greatest  simplicity,  and  does  not  require  narcosis,  assistance, 
elevator,  or  fixation  ; and  only  two  instruments — namely, 
Graefe’s  knife,  and  one  cystotome,  with  Daviel’s  spoon.”* 

Taylor’s  Operation  for  Cataract. — The  special  object 
of  this  operation  is  to  extract  the  lens  through  a peripheral 
section  of  the  iris  without  injuring  the  pupil. 

The  following  is  Mr.  C.  Bell  Taylor’s  account  of  his  opera- 
tion : — 

The  instruments  I employ  are  a pair  of  sharp  forceps  that 
pierce  the  sclerotic  ; a very  light  speculum  (a  modification  of 
Von  Graefe’s) ; and  two  knives,  a line  in  width,  and  bent  at  an 
angle  similar  to  the  ordinary  iridectomy  knife — one  with  a sharp 
point,  the  other  with  a blunt  or  bulbous  extremity. 

Having  separated  the  lids  with  the  speculum,  the  eye  should 
be  gently  turned  downwards  with  a pair  of  ordinary  forceps  in 


* British  Medical  Journal , Dec.  2,  1871. 
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the  operator’s  right  hand.  Having  got  the  globe  into  a favour- 
able position,  it  should  be  fixed  by  the  sharp  forceps  at  about 
the  junction  of  the  upper  with  the  middle  third  of  the  cornea  ; 
the  pointed  knife  is  then  entered  in  the  corneo-sclerotic  junction 
i or  2 lines  from  the  forceps  at  the  summit  of  the  cornea, 
pushed  well  into  the  anterior  chamber,  and  then,  with  a gentle 
sawing  motion,  carried  along  the  summit  until  about  one-third 
of  the  cornea  has  been  incised.  The  capsule  is  then  carefully 
divided  with  Von  Graefe’s  cystotome,  having  been  previously 
rendered  tense,  and  the  eyeball  fixed  with  a pair  of  ordinary 
forceps.  It  is  better  to  open  the  capsule  at  this  stage,  because 
bleeding  from  the  wounded  iris  — and  conjunctiva  also — at  a 
later  period  is  apt  to  fill  the  chamber  and  render  this  part  of  the 
operation  obscure  and  difficult.  The  upper  segment  of  the  iris 
is  then  seized,  and  a small  piece  of  the  periphery  only  excised, 
the  pupillary  margin  and  portion  of  iris  attached  to  it  being  left 
untouched  and  free  in  the  anterior  chamber  ; the  lens  is  then 
extruded  through  the  gap  in  the  ordinary  way,  gliding  behind 
the  pupil,  so  that  there  is  no  stretching  of  the  sphincter. 

In  this  way  I believe  that  I have  secured  all  the  advantages, 
in  the  way  of  safety  and  certainty,  of  an  associated  iridectomy 
(which  I have  already  detailed),  and  at  the  same  attained  that 
grand  desideratum — a central  and  movable  pupil. 

Selection  of  an  Operation. — We  may  now  pass  on  to  Selection 
the  consideration  of  the  circumstances  which  would  probably  ration?'  & " 
lead  us  to  select  either  one  or  other  of  the  operations  described 
for  the  removal  of  a cataract. 

The  operation  for  solution  of  cataract  is  a most  valuable  one,  Advantages 
but  the  great  drawback  to  it  is  the  length  of  time  it  often  takes  of  sollltlon- 
to  cure  a patient  by  this  means.  Solution  is  applicable  to 
instances  of  soft  cataract  occurring  in  persons  under  thirty-five 
years  of  age,  or  before  the  nucleus  has  fully  formed.  If  in  a 
case  of  this  kind  the  sight  of  one  eye  is  almost  destroyed  by  a 
cataract,  and  the  other  eye  is  beginning  to  get  dim,  most 
surgeons  would  select  the  operation  of  solution  as  being  the  one 
likely  to  yield  the  best  results,  the  worst  eye,  of  course,  being 
operated  on. 
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This  rule,  however,  is  more  applicable  to  the  case  of  private 
patients  than  to  those  in  hospital,  because  the  latter  class  can  ill 
afford  the  time  necessary  to  complete  the  cure,  particularly  if 
they  come  from  a distance,  and  cannot  consequently  attend  as 
outdoor  patients.  Nevertheless,  I find  from  the  Moorfields 
Hospital  Reports,  that  in  1866,  of  349  cataract  cases  operated 
on,  not  less  than  99  were  treated  by  solution  ; this  is  a fail- 
criterion  of  the  high  estimation  in  which  the  very  able  surgeons  in 
charge  of  the  Moorfields  Hospital  hold  the  operation.  I have 
lately  operated  on  cases  of  hard  senile  cataracts  far  advanced  in 
one  eye,  the  other  lens  being  tolerably  transparent ; in  instances 
of  this  kind  the  operation  of  solution  may  with  advantage  be 
practised  on  the  cataract,  and  so  before  the  other  eye  has  got 
very  dim  the  cataract  is  gradually  absorbed.  Contrary  to  the 
opinion  I formerly  held,  I find  that  however  hard  the  nucleus, 
in  the  course  of  time  it  may  become  absorbed. 

In  arriving  at  a conclusion  whether  we  shall  extract  a cataract 
by  the  old  flap  method,  or  some  of  the  modifications  of  this  pro- 
ceeding, we  must  take  into  consideration  the  circumstances  of 
the  patient.  The  prevailing  opinion  among  ophthalmic  surgeons 
of  the  present  day  is  that  there  is  no  operation  which  affords  a 
patient  affected  with  senile  cataract  a better  hope  of  recovery 
than  Von  Graefe’s  method  of  removing  the  lens:*  and  I most 
certainly  concur  in  this  opinion,  provided  it  is  found  that  the 
patient’s  pupil  does  not  fully  and  quickly  dilate  under  the  influ- 
ence of  atropine;  but  if  the  pupil  does  act  thoroughly  after  atro- 
pine has  been  employed,  I am  of  opinion  that  we  should  remove 
the  lens  in  its  capsule ; at  any  rate,  I am  not  disposed  to  excise 
any  portion  of  the  iris  if  the  pupil  is  well  dilated,  and  cannot  thus 
hinder  the  passage  of  the  lens  from  the  eye. 

In  the  mixed  or  cortical  cataract  the  majority  of  surgeons 
would  prefer  to  operate  by  Von  Graefe’s  proceeding  rather  than 
by  modified  linear  extraction;  nevertheless,  my  own  success  has 
been  so  great  in  instances  of  this  kind  by  the  employment  of 


* On  Extraction  of  Cataract,  by  II.  Wilson,  St.  Mark’s  Hospital, 
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the  operation  I have  described  at  p.  427,  that  I cannot  but 
advise  giving  it  a fair  trial.  In  Europe,  with  the  advantage  of 
skilful  assistants  to  help  at  the  time  of  the  operation,  and  good 
nurses  to  attend  to  the  patie  nt  afterwards,  we  might  prefer  Or  the  au- 

1 . t thorsmodi- 

Graefe’s  operation  in  cases  of  cortical  cataract,  but  in  India  we  fixation, 
seldom  have  these  advantages,  and  have  to  depend  mainly  upon 
ourselves  for  success.  We  shall  be  called  upon  to  operate  very 
often  on  comparatively  young  people,  say  from  forty-five  to  fifty 
years  of  age,  and  in  instances  of  this  description  I have  gained 
most  satisfactory  results  by  means  of  modified  linear  extraction, 
seldom  finding  it  necessary  in  cases  of  this  kind  to  excise  a 
portion  of  the  iris. 

Mr.  H.  Cayley,  of  Calcutta,  has  written  on  this  subject.  He 
remarks  that  in  one  year  (excluding  cases  of  sofc  cataract)  he 
operated  on  135  cases  of  hard  or  mixed  cataract  : of  these? 

38  cases  operated  on  by  Graefe’s  method,  “ 29  were  suc- 
cessful, leaving  the  hospital  with  good  sight.  This  gives 
nearly  77  per  cent,  of  cures.”  “ The  cases  of  Macnamara’s 
operation  gave  the  following  results.  The  total  number  of  cases 
was  97,  of  which  84,  or  nearly  87  per  cent,  were  successful  ; 
in  3 cases  iritis  set  in,  from  which  the  patients  recovered 
with  a fair  amount  of  sight ; in  53  of  the  97  operations  the 
lens  and  cafsiile  came  out  entire , and  only  one  of  these  wen t 
wrong : this  patient  was  suffering  from  chronic  bronchitis , and 
a violent  fit  of  coughing  caused  hcemorrhage  into  the  vitreous 
chamber * 

Iridectomy,  again,  may  be  useful  in  instances  of  zonular  Zonular 
cataract,  provided  we  find  its  centre  opaque,  and  the  outer  part  (Jata,act- 
of  the  lens  free  from  striae  or  opaque  dots.  Under  these  cir-  Operations 
cumstances  we  may  fairly  assume  that  the  opacity  in  the  lens  for' 
will  not  advance,  or  if  it  make  any  progress  that  it  will  do  so 
very  slowly ; and  it  will  then  be  advisable,  by  means  of 
an  iridectomy,  to  open  a passage  for  the  rays  of  light  to  the 


* Notes  on  Operation  for  Cataract,  by  Surgeon-Major  H.  Cayley: 
Indian  Annals , July,  1875.  These  results  of  Mr.  Cayley’s  are  precisely 
the  same  as  my  own  when  operating  for  cataract  by  the  removal  of  the 
lens  in  its  capsule. 
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retina  through  the  transparent  part  of  the  lens  ; it  is  evidently 
far  better  to  leave  the  lens  in  situ  if  possible.  But  supposing 
that,  from  the  presence  of  striae  and  spots,  together  with 
increasing  impairment  of  vision,  we  have  evidence  of  advancing 
changes  in  the  lens,  it  is  then  advisable  to  open  the  cornea  by 
means  of  a linear  extraction  knife,  and  so  to  withdraw  the  lens 
from  the  eye  with  the  help  of  a scoop. 

In  cases  where  a soft  cataract  has  in  part  become  absorbed,, 
leaving  a deposit  on  the  inner  surface  of  the  wrinkled  capsule,. 
I usually  open  the  cornea,  pass  a pair  of  iridectomy  forceps 
into  the  eye,  and  seizing  the  opaque  membrane  withdraw  it  at 
once.  The  pupil  must  be  kept  fully  dilated  with  atropine,, 
and  the  compress  and  bandage  applied  as  usual  after  these 
operations. 

As  I before  remarked,  we  sometimes  meet  with  instances  of 
cataract  complicated  with  synechia.  Before  attempting  any 
operation  in  these  cases  we  must  endeavour  carefully  to  ascer- 
tain what  amount  of  vision  the  patient  possesses,  by  moving  a 
bright  light  before  his  eyes  ; if  he  is  unable,  even  in  a dark 
room,  to  see  the  flame  of  a lamp,  it  is  seldom  that  we  can  do 
good  by  means  of  an  operation  ; for  the  chances  are,  that 
although  we  remove  the  opaque  lens,  the  retina  will  have  been 
so  far  involved  as  to  prevent  our  patient’s  benefiting  much  by 
the  extraction. 

In  operating  in  instances  of  cataract  complicated  with  syne- 
chia, we  should  first  perform  iridectomy,  and  then  remove  the 
lens  with  a scoop,  or  Bowman’s  traction  instrument. 


Capsular 
cataract 
after  ex- 
traction. 


Capsular  Cataract. — One  of  the  varieties  of  capsular 
cataract  with  which  we  have  to  deal  is  that  which  occurs  after 
the  removal  of  an  opaque  lens.  The  patient  may  have  made  a 
good  recovery  from  the  operation,  but  still  complains  of  dimness- 
of  vision;  the  cause  of  this  will  probably  be  detected  on  dilat- 
ing the  pupil,  and  examining  the  eye  by  the  lateral  method  of 
illumination,  or  by  means  of  the  ophthalmoscope,  when  a slight 
film  may  be  seen  extending  behind  the  pupil,  occasioned  by  an 
opaque  layer  formed  on  the  inner  surface  of  the  capsule,  which 
had  not  been  entirely  removed  at  the  time  of  the  operation.  The 
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cells  produce  neoplasms,  which  as  they  grow  render  the  inner 
surface  of  the  remains  of  the  capsule  more  or  less  opaque. 

Capsular  cataract,  again,  may  occur  after  cyclitis  and  After  m- 

„ , r , flamma- 

inflammatory  affections  of  the  deeper  structures  ot  the  eye.  tion. 

In  these  instances  we  shall  at  once  understand  the  nature 
of  the  case,  from  the  presence  of  complications  such  as 
exist  after  iritis,  synechia,  loss  of  brilliancy  in  the  fibrous 
structure  of  the  iris,  immobility  of  the  pupil,  and  so  on. 

In  these  cases  the  epithelium  lining  the  capsule  appears  to  From 
become  involved  in  the  hyperplasia,  and  neoplasms  are  formed,  the  epUhe- 
which,  becoming  organized,  induce  capsular  cataract,  and  very  lium- 
probably  subsequent  degeneration  and  opacity  of  the  lens  sub- 
stance. Capsular  opacities  of  this  kind  are  often  star-shaped, 
the  most  central  portion  looking  chalky,  and  shading  off  towards 
the  circumference  of  the  lens. 

Capsular  cataracts  may  occur  from  the  formation  of  neo-  From 
plasms  (the  result  of  iritis)  on  the  anterior  surface  of  the  lens  deposits, 
(capsule).  In  this  case  the  neoplastic  formations  are  simply 
deposited  on  the  capsule,  and  becoming  organized,  give  rise  to 
an  opacity,  which  is  generally  complicated  with  extensive  syne- 
chia, if  not  with  closed  pupil.  Organized  deposits  may  likewise 
form  on  the  anterior  surface  of  the  capsule  in  instances  of 
suppurative  keratitis,  lymph  having  become  organized  on 
the  cornea  is  subsequently  deposited  on  the  lens.  And,  lastly,  in 
instances  of  purulent  conjunctivitis  among  infants,  the  cornea 
may  ulcerate,  the  lens  is  forced  forwards  against  the  ulcer,  neo- 
plastic formations  form  on  its  capsule,  then  the  ulcer  heals,  and 
the  lens  returning  to  its  normal  position  retains  the  opaque  for- 
mation it  received  when  in  contact  with  the  cornea. 

Considerable  care  is  necessary  in  operating  upon  capsular  Treatment. 
cataracts  which  have  formed  after  the  removal  of  the  lens  ; all 
irritation  should,  as  a rule,  have  subsided  in  the  eye  before  any  False  cata- 
attempt  is  made  to  break  down  the  opaque  capsule,  and  it  is  extraction, 
hardly  likely,  therefore,  that  we  shall  be  able  to  operate  under  a 
period  of  two  months  from  the  date  of  the  extraction. 

The  most  simple  plan  of  destroying  these  opaque  bands  is  to 
pass  a needle  through  the  cornea,  the  instrument  having  a 
cutting  edge,  so  that  we  may  be  able  to  divide  the  opaque 
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capsule  with  it.  The  patient  having  been  placed  under  the 
influence  of  ether,  and  laid  on  his  back,  a stop  speculum  is  to  be 
adjusted,  and  the  eyeball  fixed,  an  assistant  seizing  a fold  of 
the  lower  part  of  the  conjunctiva  with  a pair  of  forceps.  The 
surgeon  then  passes  a needle  through  the  cornea,  and  behind 
the  capsule,  so  that  it  may  be  made  to  cut  an  opening  through, 
or  break  down,  the  opaque  membrane  ; there  is  no  necessity  for 
passing  the  needle  deeply  into  the  vitreous  ; our  object  is  simply 
to  comminute  the  opaque  membrane  without  dragging  on  the 
contiguous  parts,  either  of  the  capsule  or  iris.* 

It  often  happens,  however,  that  the  opaque  membrane  or 
band  yields  to  the  needle,  so  that  it  is  impossible  to  break 
it  through  ; under  these  circumstances  a second  needle  is 
to  be  introduced  through  the  cornea,  at  a point  nearly  opposite 
the  first  one,  and  the  extremity  of  one  being  passed  behind,  and 
that  of  the  other  in  front  of  the  opaque  band,  the  needles  are 
made  to  rotate  round  one  another,  so  as  to  tear  down  the 
capsule.  I think  it  is  better  at  once  in  these  cases  to  make  an 
opening  sufficiently  large  in  the  cornea  to  allow  of  the  introduc- 
tion of  the  blades  of  De  Wecker’s  forceps  scissors  into  the  eye  ; 
one  blade  of  this  instrument  is  passed  through  and  behind  the 
iris  and  exudation  mass,  the  other  blade  along  the  posterior 
surface  of  the  cornea.  With  one  or  two  incisions  a portion  of  the 
iris  is  removed,  but  in  some  instances,  on  making  a single  cut 
through  the  false  membrane  and  iris,  the  edges  of  the  wound 
retract  to  such  an  extent  as  to  leave  a very  good  opening  for  the 
passage  of  light  into  the  eye. 

In  some  cases  the  pupil  is  completely  closed  by  the  remains 
of  the  capsule,  and  neoplastic  elements  resulting  from  secondary 
iritis.  The  communication  between  the  anterior  and  posterior 
chambers  being  thus  cut  off,  glaucomatous  changes  are  apt  to 
occur  in  the  eye,  indicated  by  supra-orbital  pain  and  increased 
tension  of  the  globe.  In  cases  of  this  kind,  it  is  most  advisable 
that  a portion  of  the  iris  should  be  excised,  and  the  opaque 
membrane  which  adheres  to  it  removed. 


* Bowman  on  Capsular  Obstructions:  Ophthalmic  Reports , vol.  iv. 
p.  364. 
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The  after-treatment  in  these  cases  of  capsular  cataract  con-  After- 

•11  , treatment 

sists  in  keeping  the  pupil  as  fully  dilated  as  possible,  and  the  eye 
at  rest  by  means  of  a light  pad  and  bandage  ; it  is  also  advisable 
to  confine  the  patient  to  a dark  room  until  all  signs  of  irritation 
have  passed  away  from  the  eye. 


Traumatic  Cataract,  whether  arising  from  an  accident,  or 
following  an  operation  involving  the  lens,  will  generally  vary 
according  to  the  size  of  the  opening  made  in  the  capsule. 

If  only  a small  opening  is  made  in  the  capsule  of  the  lens,  a 
portion  of  its  cortical  substance  may  prolapse  through  the 
wound,  undergo  fatty  degeneration,  and  become  absorbed  ; the 
edges  of  the  wound  in  the  capsule  then  fall  together  and  unite, 
and  a small  cicatrix  alone  remains  to  mark  the  site  of  the  original 
injury. 

If  the  opening  is  more  extensive,  the  aqueous  finds  its  way 
between  the  capsule  and  the  cortical  substance,  and  produces 
opacity  of  the  latter.  Unless  the  lens  is  injured  the  opacity 
may  be  superficial ; neoplasms  form  round  the  edges  of  the 
wound  in  the  capsule,  which  may  close,  and  the  epithelial  cells 
remaining  intact,  much  of  the  original  transparency  of  the  lens 
returns. 

Lastly,  if  the  capsule  be  extensively  lacerated,  and  the  aqueous 
has  free  access  to  the  lens,  degenerative  changes  make  rapid 
progress  in  the  lenticular  matter,  which  is  soon  rendered  opaque 
throughout  its  whole  extent.  During  these  changes  the  lens 
becomes  swollen,  and  by  the  pressure  it  exerts  on  the  iris,  may 
set  up  considerable  irritation  in  the  part,  very  probably  leading 
to  cyclitis,  and  by  sympathetic  action  too  often  involving  the 
other  eye.  In  other  cases,  the  pressure  of  the  swollen  lens 
on  the  parts  around  induces  much  congestion  of  the  choroid,  and 
may  lead  to  glaucomatous  changes  in  the  eye.  The  risk  of 
complications  of  this  kind  is  much  increased  if  any  portion  of 
the  lens  falls  forward  into  the  anterior  chamber  ; for  by  coming 
in  contact  with  the  anterior  surface  of  the  iris  it  greatly 
increases  the  irritation  going  on  in  the  eye. 

It  by  no  means  always  happens  that  traumatic  cataracts  are 
the  result  of  incised  wounds  of  the  capsule  ; sometimes  the 
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capsule  is  ruptured  from  a blow  on  the  eye,  usually  near  some 
part  of  its  circumference,  and  the  aqueous,  finding  its  way  into 
the  lens,  produces  a traumatic  cataract. 

A mistake  can  hardly  be  made  in  diagnosing  traumatic 
cataract  : the  patient’s  sight  has  probably  been  perfect  up  to  the 
time  of  receiving  a blow  or  injury  on  the  eye,  and  on  examining 
it  we  find  that  the  lens  is  opaque.  It  is  impossible,  however,  to 
predict  the  nature  and  extent  of  the  complications  which  may 
occur  in  the  choroid  or  retina,  especially  in  instances  of  trau- 
matic cataract  following  blows. 

Foreign  bodies  in  some  few  instances  have  been  known  to 
pass  into  the  substance  of  the  lens,  and  without  exciting  any 
very  great  irritation,  have  induced  partial  fatty  degeneration  and 
softening  of  the  lenticular  matter,  and  then  fallen  forwards  into 
the  'anterior  chamber.  In  cases  of  this  kind  it  may  not  be 
possible  to  see  the  foreign  body  in  the  first  instance,  on  account 
of  the  opacity  of  the  lens-substance  around  it.  But  instances  of 
this  description  are  very  rare  : far  more  commonly  a foreign 
body  in  the  lens  gives  rise  to  a traumatic  cataract,  and  usually 
to  intense  inflammation  of  the  iris  and  deeper  structures  of  the 
eye,  which,  unless  relieved,  may  terminate  in  abscess  of  the 
globe,  and  very  probably  in  sympathetic  cyclitis  in  the  sound  eye. 

Treat  matt. — If  but  a small  opening  has  been  made  through 
the  capsule,  it  will  only  be  necessary  to  dilate  the  pupil,  and 
keep  the  eye  at  rest  with  a pad  and  bandage  ; the  parts  may 
recover  themselves  in  the  course  of  time,  a minute  cicatrix  alone 
remaining  to  indicate  the  seat  of  injury  in  the  capsule. 

If  the  damage  done  to  the  eye  has  been  more  severe,  for  the 
first  few  days  perhaps  after  the  accident,  the  anterior  chamber 
will  be  found  full  of  blood  ; and  when  this  has  become  absorbed 
the  lens  will  be  found  opaque  ; but,  as  I have  before  remarked, 
we  shall  then  be  unable  to  ascertain  the  nature  of  any  complica- 
tions which  may  have  occurred  behind  the  opaque  lens.  In 
these  cases  atropine  must  be  applied  to  the  eye,  and  the  parts 
kept  perfectly  at  rest  for  a few  days. 

If  inflammatory  symptoms  set  in,  or  have  occurred  before  we 
see  the  patient,  it  is  well  to  administer  chloroform,  and  perforin 
an  iridectomy,  at  the  same  time  removing  the  opaque  lens. 
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Provided  the  cornea  has  not  been  lacerated,  nor  a prolapse  of 
the  iris  taken  place,  complicating  the  case,  we  may  operate  most 
advantageously  through  the  upper  section  of  the  cornea,  re- 
moving the  superior  one-fourth  of  the  iris.  But  if  a prolapse  of 
the  iris  exists,  and  the  injury  is  a recent  one,  the  protrusion  not 
having  become  fixed  to  the  edges  of  the  lacerated  cornea,  it  is 
well  to  excise  a portion  of  the  iris,  including  the  prolapse.  For 
instance,  suppose  that  a wound  has  been  made  through  the 
outer  part  of  the  cornea,  and  the  iris  drawn  into  it,  and  that 
the  capsule  having  been  ruptured,  a traumatic  cataract  exists 
with  symptoms  of  cyclitis,  I should,  if  the  case  were  a recent 
one  (having  put  the  patient  under  the  influence  of  chloroform) 
open  the  sclerotic,  and  remove  the  outer  fourth  of  the  iris. 
Eserine  should  be  freely  applied  to  the  conjunctiva  after  an 
operation  of  this  kind. 

Palliative  measures,  such  as  rest,  leeches,  atropine,  soothing 
applications,  and  so  on,  are  recommended  by  some  surgeons  in 
these  cases,  before  resorting  to  the  treatment  above  indicated  ; 
but  1 have  seen  so  much  harm  result  from  waiting,  and  such 
admirable  results  ensue  from  the  operative  treatment,  that  I can 
safely  recommend  the  latter  plan,  and  invariably  practise  it 
myself. 

It  may  happen  after  an  injury  to  the  eye,  particularly  among 
patients  suffering  from  excessive  myopia,  dependent  upon 
posterior  staphyloma,  that  detachment  of  the  choroid  occurs, 
and  that  in  consequence  opacity  of  the  lens  gradually  super- 
venes ; but  in  cases  of  this  description  we  shall  have  none  of 
the  urgent  symptoms  of  cyclitis  present,  which  mark  cases  of 
traumatic  cataract  where  laceration  of  the  capsule  has  taken 
place  ; moreover,  the  opacity  comes  on  comparatively  slowly. 

Dislocation  of  the  Lens. — Dislocation  of  the  lens  may 
be  either  complete  or  partial ; in  the  former,  the  lens  is  forced 
out  of  the  eye  through  a wound  in  the  sclerotic  or  cornea,  but  in 
partial  dislocation  the  crystalline  remains  attached  to  some 
portion  of  the  supensory  ligament,  and  may  fall  forwards,  back- 
wards, or  to  either  side  of  its  normal  position  in  the  eye. 

I.  Complete  Dislocation  of  the  Lens  is  most  commonly  caused 
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by  a sharp  blow,  such,  for  instance,  as  would  be  given  by  a 
raquet-ball,  or  some  such  small  and  hard  body.  The  sclerotic 
is  usually  ruptured  at  its  inner  and  upper  part,  immediately 
beyond  the  margin  of  the  cornea,  and  the  lens  escaping  through 
a rent  in  this  situation  may  be  lodged  beneath  the  conjunctiva. 
An  injury  causing  such  a considerable  lesion  of  the  eye  as  this 
is  always  complicated  with  more  or  less  damage  to  the  iris, 
which  is  usually  torn  from  its  attachment,  to  a greater  or  less 
extent.  Immediately  after  the  accident  the  anterior  chamber 
is  filled  with  blood,  and  extensive  ecchymosis  of  the  skin  and 
conjunctiva  occurs. 

On  examining  the  eye,  the  black  chasm  through  the  sclerotic 
will  be  at  once  visible,  and  the  lens  may  generally  be  recognized 
by  its  form  and  size  beneath  the  conjunctiva.  It  soon  loses  its 
transparency,  and  then  appears  as  an  opaque  mass  in  the  situa- 
tion above  indicated.  In  other  cases  the  form  of  the  lens  is  lost 
by  compression  in  its  passage  through  the  rent  in  the  sclerotic, 
and  until  it  becomes  opaque  we  may  be  unable  to  distinguish  it 
from  vitreous. 

Lastly,  the  lens  may  be  driven  completely  through  the  sclerotic 
and  conjunctiva,  and  fall  on  to  the  patient’s  cheek. 

Treatment. — If  the  dislocated  lens  is  still  to  be  seen  beneath 
the  conjunctiva,  it  is  well  to  slit  open  the  mucous  membrane  and 
remove  it.  Under  any  circumstances  the  rent  in  the  sclerotic 
should  be  closed,  its  edges  being  brought  together  with  one  or  more 
fine  silk  sutures  ; the  eyelids  must  then  be  shut,  and  kept  at  rest 
until  the  irritation  excited  by  the  accident  has  entirely  subsided. 

2.  Partial  Dislocation  of  the  Lens. — This  accident  usually 
occurs  from  a blow  on  the  eye  or  forehead,  the  lens  being  partially 
torn  from  the  suspensory  ligament,  and  displaced  either  upwards, 
downwards,  or  to  either  side  ; in  some  cases  it  is  thrown  forwards, 
and  rests  partially  or  completely  in  the  anterior  chamber.  Under 
these  various  circumstances,  the  patient’s  sight  is  more  or  less 
impaired,  for  the  dislocated  lens  not  only  becomes  somewhat 
hazy,  but  by  bobbing  about  behind  the  pupil  interferes  consider- 
ably with  the  perfection  of  vision. 

It  does  not  always  happen  that  the  displacement  of  the  lens 
immediately  follows  the  receipt  of  an  injury  ; several  days  may 
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have  elapsed  since  the  accident,  when  from  an  effort  of  cough- 
ing or  sneezing,  the  already  damaged  suspensory  ligament  is 
ruptured,  and  the  lens  dislocated. 

On  examining  the  eye,  provided  the  lens  has  not  been  thrust 
forward  into  the  anterior  chamber  (the  pupil  having  been  dilated 
with  atropine),  we  shall  observe  the  lens  swinging  about  with  Lens  seen 

. moving. 

every  movement  of  the  eye,  its  structure  being  slightly  opaque, 
and  the  black  chasm  of  the  vitreous  appearing  behind  that  part 
of  its  circumference  which  has  been  detached  from  the  suspen- 
sory ligament.  The  iris,  from  the  loss  of  support  afforded  it  by  Iris  tremu- 

...  , lous. 

the  lens,  is  tremulous. 

If  the  lens  has  been  dislocated  forwards,  it  may  occupy  the  Dislocation 
entire  pupil,  and  remaining  almost  transparent  there  may  be 
some  little  difficulty  in  detecting  the  nature  of  the  injury.  The 
light,  however,  being  reflected  by  its  edges,  presents  a prismatic  Appear- 

( • • , , # . . ciriCGS# 

or  glistening  circle  within  the  eye,  the  ins  is  pressed  back, 
rendering  the  anterior  chamber  larger  than  natural,  and  the  pupil 
dilated  and  motionless. 

The  following  is  a case  in  point  : — 

W.  M.,  of  the  E.  I.  Railway,  when  a child  received  a blow  Case. 
on  the  forehead,  after  which  his  eyes  became  affected.  In 
the  left  eye  there  is  no  lens,  and  the  eye  has  been  in  its  present 
state  from  the  time  of  the  accident  : the  lens  has  probably  been 
absorbed.  The  right  eye  was  healthy  to  within  the  last 
month,  when  he  unfortunately  received  a blow  on  it,  and  im- 
mediately afterwards  his  sight  became  much  impaired.  On 
his  coming  to  me,  I found  the  right  lens  dislocated  forwards  and 
distending  the  pupil ; it  was  perfectly  transparent,  and  as  the 
man’s  sight  was  fairly  good  I did  not  consider  it  necessary  to  - 
remove  the  lens. 

I saw  this  patient  again  two  months  after  the  accident : the 
lens  was  still  in  the  same  position,  and  quite  transparent  ; but  as 
it  was  evidently  exciting  irritation  in  the  iris  and  choroid  I 
punctured  it  with  a needle,  and  it  speedily  became  opaque,  and 
was  then  removed  from  the  eye  by  linear  extraction. 

Under  these  circumstances,  having  made  a large  iridectomy,  Manage- 
extract  the  dislocated  lens  by  means  of  a scoop.  We  must  be  displaced 
very’  careful  in  operating,  otherwise  the  lens  will  slip  from  the  Iens- 
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scoop,  and  fall  back  into  the  vitreous  chamber.  To  prevent 
this  accident,  it  is  well  first  to  dilate  the  pupil  as  fully  as 
possible,  then  pass  a needle  through  the  cornea,  and  by  means 
of  a gentle  drilling  motion  lacerate  the  capsule  ; some  of  the 
soft  lenticular  matter  escapes,  and  the  vitreous  thrusts  the 
lens  forwards  against  the  cornea,  and  we  may  then  with  safety 
proceed  to  the  iridectomy  and  removal  of  the  lens,  the  scoop 
passing  behind  it  without  difficulty. 


CHAPTER  XVI. 


Innervation  and  Action  of  Muscles — Diplopia — Direct — Crossed 

Angles  of  Squinting — Paralysis — Causes  of — Treatment — 

Shortening  of  Muscles — Strabismus — Pathology — Convergent 

— Di verg  ent — Sym ptoms — T re  at  men  t — Nystagm  us. 

Preliminary  Considerations. — It  will  be  advisable,  before  Prelimi- 
entering  on  the  subject  of  this  chapter,  to  make  a few  prelimi-  marks.  b" 
nary  remarks  on  the  innervation  and  action  of  the  muscles  of 
the  eye,  and  to  explain  the  mechanism  of  diplopia  or  double 
vision,  that  we  may  the  better  appreciate  the  symptoms  com- 
plained of  by  patients  suffering  from  paralysis  of  one  or  more  of 
the  muscles  of  the  eye. 

Innervation  and  Action  of  the  Muscles. — The  third  Distribu- 
pair  of  nerves  divides  into  two  branches  in  the  orbit,  the  nerves.' 
upper  one  supplies  the  levator  palpebrae  and  superior  rectus, 
and  the  lower  branch  sends  nerves  to  the  rectus  internus, 
rectus  inferior,  obliquus  inferior,  and  the  sphincter  pupillas. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  the  external  rectus. 

ist.  The  cornea  is  inverted  and  everted  in  the  horizontal  Combined 
meridan  plane,  by  the  action  of  the  internal  and  external  recti  muscles!* 
respectively. 

2nd.  The  cornea  is  directed  upwards  by  the  combined  action 
of  the  superior  rectus  and  the  inferior  oblique. 

3rd.  The  eye  is  turned  downwards  by  the  combined  action  of 
the  inferior  rectus  and  superior  oblique. 

4th.  In  moving  the  eye  diagonally  upwards  and  inwards,  the 
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rectus  superior  acts  in  combination  with  the  rectus  interims, 
being  further  controlled  by  the  action  of  the  inferior  oblique. 

5th.  In  moving  the  eye  upwards  and  outwards,  the  rectus 
superior  acts  in  conjunction  with  the  rectus  externus,  the  inferior 
oblique  limiting  the  action  of  the  rectus  superior. 

6th.  T he  eye  is  turned  inwards  and  downwards  by  the  action 
of  the  rectus  inferior  and  rectus  internus,  the  superior  oblique 
also  controlling  the  action  of  the  rectus  inferior. 

7th.  The  movement  downwards  and  outwards  is  accomplished 
by  the  rectus  inferior  associated  with  the  rectus  externus,  the 
superior  oblique  controlling  the  action  of  the  inferior  rectus. 

Diplopia. — In  order  to  insure  correct  vision  the  eyes  must 
0f  work  in  unison  ; for  if  the  rays  of  light  do  not  fall  upon  exactly 
corresponding  portions  of  the  two  retinae,  double  vision  or 

diplopia  is  the  result. 
There  are  two  forms  of 
diplopia,  the  direct  and 
the  crossed j the  former 
may  be  understood  by 
referring  to  Fig.  62.  The 
left  eye,  B,  in  this  case  is 
supposed  to  be  inverted 
the  right  eye,  A,  is  normal, 
and  directed  towards  the 
object  C,  the  rays  from 
which  fall  on  the  macula 
luteaatA;  but  in  conse- 
quence of  the  left  eye 
being  inverted,  the  rays 
from  C will  fall  on  the 
point  B,  internal  to  the 
macula  lutea  D,  and  the 
image  formed  will  be  men- 
tally projected,  in'  a line  perpendicular  to  this  spot,  in  the  direc- 
tion of  E ; and  thus  two  images  of  the  figure  C will  be  visible, 
one  in  its  real  position,  and  the  other  to  the  left  of  C at  E.  The 
reverse  of  this  would,  of  course,  hold  good,  if  the  right  eye  were 


Fig.  62. 
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inverted;  the  second  image  would  then  be  to  the  right  instead  of 
the  left  of  c. 

In  the  second  form  of  diplopia,  as  its  name  implies,  the  images 
cross  one  another,  as  shown  in  Fig.  63.  The  left  eye,  B,  is  sup- 
posed to  be  everted,  and  the  right  eye,  A,  is  in  its  normal  posi- 
tion, the  rays  of  light  from  the  luminous  point  C falling  upon  the 
macula  lutea  at  a ; but  as 

B is  everted,  the  rays  from  " v 

C do  not  impinge  upon  its 
macula  lutea  at  B,  but  on 
a point  external  to  it  at  D, 
and  are  projected  in  a line 
perpendicular  to  this  point 
in  the  direction  of  E,  so 
that  they  cross  those 
proceeding  from  C to  A, 
and  hence  the  crossed 
diplopia. 

I may  here  remark,  that 
the  course  of  the  rays  C 
D may  be  changed  by 
means  of  a prism,  as  at  F, 
by  which  they  are  bent 
towards  the  base  of  the 
prism,  and  so  fall  on  the 
macula  lutea  at  B ; in  this 
way  the  diplopia  will  be 

corrected  ; for  although  the  eye  B is  everted,  the  rays  from  C are 
directed  upon  its  macula  lutea  by  means  of  the  prism  F,  and 
binocular  vision  is  thus  restored. 

Prisms  of  this  kind  are  used,  not  only  for  rectifying  slight 
diplopia,  but  also  as  a test  of  the  presence  of  binocular  vision  in 
cases  of  strabismus. 

The  existence  of  binocular  vision  is  ascertained  in  this  way. 
If  a prism  be  held  with  its  base  inwards,  before  either  eye,  rays 
passing  through  it  will  be  defracted  towards  its  base,  and  falling 
on  the  retina,  will  form  an  image  internal  to  the  macula  lutea, 
which  being  projected,  as  in  Fig.  62,  in  the  direction  E,  direct 
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diplopia  will  be  the  result.  But  the  other  eye  will  immediately 
and  unconsciously  endeavour  to  correct  this,  and  by  an  in- 
voluntary motion,  it  will  turn  inwards  (become  inverted),  so  that 
the  rays  of  light  from  the  object  under  observation  may  fall  upon 
a corresponding  portion  of  its  retina,  internal  to  the  macula 
lutea,  and  thus  correct  the  diplopia.  Consequently,  if  under  any 
circumstances  the  prism  has  this  effect,  we  may  be  sure  that 
binocular  vision  exists,  and  the  reverse,  if  no  such  changes  are 
induced. 

The  prism  test  is  very  useful  in  cases  of  assumed  blindness, 
for  as  Professor  Longmore  remarks,  if  a prism  of  120  or  so  be 
held  with  its  base  upwards  or  downwards  before  the  eye  in 
which  visual  power  is  acknowledged  to  be  retained,  and  the 
person  who  is  subjected  to  the  test,  on  being  asked  what  effect 
it  has  on  his  sight,  states  that  it  causes  double  vision,  the  simula- 
tion is  proved,  for  diplopia  could  only  result  by  both  eyes  seeing. 
If  the  base  of  the  prism  is  turned  inwards,  and  the  other  eye 
turns  inwards,  evidently  an  effort  is  being  made  to  prevent 
double  vision,  and  the  assertion  of  blindness  in  the  inverted  eye 
is  therefore  absurd. 

Primary  and  Secondary  Angles  of  Squinting. — In  the 
diagnosis  of  cases  of  paralysis  of  the  muscles  of  the  eye,  as 
distinguished  from  strabismus,  it  is  very  necessary  to  notice  if 
the  secondary  angle  of  squinting  is  greater  than  the  primary" 
angle  ; the  former  invariably  forms  the  greater  angle  in  all  cases 
of  paralysis.  By  the  primary  angle  of  squinting,  we  mean  the 
angle  of  deviation  of  the  optic  axis  of  the  diseased  eye  from  an 
object  upon  which  the  other  eye  is  fixed.  Upon  covering  the 
sound  eye,  the  other  makes  a movement  in  order  to  fix  its  optic 
axis  on  the  object,  causing  the  covered  eye  to  move  in  associa- 
tion with  it ; this  deviation  of  the  sound  eye  is  called  the 
secondary  angle  of  squinting,  and  will  be  found  greater  than  the 
primary  angle  through  which  the  weakened  eye  has  moved. 

For  instance,  suppose  the  external  rectus  of  the  left  eye  is 
paralyzed,  the  patient  is  therefore  unable  to  evert  this  eye  ; but 
if  a candle  be  held  in  front  of  his  face,  and  the  right  eye  closed, 
on  moving  the  candle  to  the  left  of  the  patient  the  left  eye 
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makes  an  effort  to  follow  it,  and  may  be  moved  perhaps  one 
line  outwards  ; the  right  eye,  we  shall  find,  has  made  an 
associated  movement  inwards  of  two  lines.  In  this  case,  there- 
fore, the  secondary  angle  is  evidently  greater  than  the  primary 
one.  The  nervous  apparatus  of  the  left  external  rectus  being  Why  the 
defective,  it  requires  an  increased  effort  of  the  will  to  evert  the  exceeds  the 
left  eye  ; but  this  increase  of  force  cannot  be  confined  to  one  eye,  p™™ 
it  is  equally  propagated  to  the  sound  one  ; and  as  the  healthy  paralysis, 
muscle  responds  normally  to  the  increased  nerve  force,  the  right 
eye  is  inverted  considerably  more  than  the  left  one  is  everted. 

As  a consequence  of  the  want  of  action  in  the  external  rectus, 
after  a time,  secondary  changes  occur  in  the  antagonistic  muscle, 
leading  to  alterations  in  its  contractile  power,  and  the  diplopia 
becomes  complicated  with  strabismus,  as  I shall  more  fully 
explain  by-and-by. 

PARALYSIS. 

Paralysis  of  the  External  Rectus. — Let  us  suppose  Paralysis 
the  left  external  rectus  is  affected.  On  holding  a lighted  candle,  tergal 
or  some  such  object,  at  a distance  of  5 feet  from  the  patient’s  Recti:s- 
face,  we  find  both  eyes  are  fixed  on  it,  and  it  is  only  when  the 
candle  is  moved  to  the  left  of  the  patient  that  the  want  of  action  How  de- 
in  the  muscle  becomes  apparent ; the  optic  axes  then  no  longer  tected- 
work  in  unison,  and  diplopia  is  the  result.  This  is  particularly 
noticeable  if  the  candle  is  held  a little  below  as  well  as  to  the 
left  side.  On  closing  the  right  eye  the  secondary  angle  of 
squinting  will  be  found  greater  than  the  primary  angle. 

The  diplopia  which  exists  in  a case  of  this  kind  will  be  readily  Nature  of 
understood  by  reference  to  Fig.  61,  for  as  the  object  is  moved  to 
the  left  of  the  patient,  the  rays  of  light  must  fall  upon  a part  of 
the  retina  internal  to  the  macula  lutea,  and  being  projected 
forwards  the  diplopia  will  be  direct.  In  order  to  overcome  this 
diplopia  the  patient  is  apt  habitually  to  turn  his  head  to  the  left, 
and  also  in  striking  at  an  object  is  likely  to  hit  too  far  to  the  left, 
especially  if  the  right  eye  is  closed  and  the  blow  is  a rapid  one. 

In  the  form  of  paralysis  we  are  now  considering,  the  action  of 
the  muscles  of  the  eye,  with  the  exception  of  the  rectus  externus, 
may  be  perfect. 
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Paralysis  of  the  Third  Nerve  may  be  complete  or 
partial  ; in  the  former  case,  all  the  muscles  supplied  by  this 
nerve  are  paralyzed,  and  in  the  latter,  one  or  more  only  may  be 
affected. 

Supposing  complete  paralysis  of  the  third  nerve  of  the  left 
eye  exists,  the  first  symptom  we  shall  notice  will  be  loss  of 
power  of  the  levator  palpebrae,  the  patient  being  unable  to  raise 
his  upper  eyelid.  On  opening  the  lids,  we  shall  find  that  our 
patient  can  only  direct  the  eye  outwards  ; in  other  directions  it 
is  unable  to  follow  an  object  placed  before  it,  so  that  if  the  latter 
be  held  above,  below,  or  to  the  right  of  the  affected  eye,  diplopia 
is  produced.  In  consequence  of  the  illusion  thus  created  in  the 
mind,  when  the  patient  attempts  to  walk  across  a room  to  reach, 
an  object  in  front  of  him,  he  is  apt  to  stagger  much  as  a drunken 
man  would  do. 

In  some  cases  exophthalmos  results  from  the  loss  of  power 
in  the  recti  muscles,  and  their  inability  to  resist  the  natural 
tendency  of  the  elastic  contents  of  the  orbit  to  thrust  the  eye 
forwards.  The  pupil  acts  very  slowly  under  the  stimulus  of 
light,  and  is  more  or  less  dilated. 

in  instances  of  complete  paralysis  of  the  muscles  supplied  by 
the  third  pair,  we  have  only  to  bear  in  mind  their  combined 
action  in  order  that  we  may  understand  the  nature  of  the 
diplopia  that  must  occur. 

Paralysis  of  the  Internal  Rectus. — The  eye  cannot  be 
moved  inwards,  and  a crossed  diplopia  results  if  an  object  is 
held  to  the  right  of  the  patient  (supposing  the  left  eye  affected), 
the  squint  being  divergent.  The  diplopia  is  most  apparent  if 
the  object  is  held  to  the  right,  and  above  the  level  of  the  patient’s 
eye.  The  secondary  angle  of  squinting  is  greater  than  the  primary 
angle,  and  the  patient  habitually  turns  his  head  towards  the  right? 
in  order  that  he  may  overcome  the  diplopia  as  far  as  possible. 

The  double  images  are  parallel  and  equally  high  ; except  in 
the  diagonal  positions  to  the  right  and  upwards,  and  to  the 
right  and  downwards,  where  there  is  an  obliquity  and  a differ- 
ence in  height— the  image  of  the  left  eye,  on  looking  towards 
the  right  and  upwards,  being  inclined  to  the  right  and  lower — 
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whilst  on  looking  towards  the  right  and  downwards,  it  is  inclined 
obliquely  to  the  left  and  higher.* 

Paralysis  of  the  Rectus  Superior  (left  eye). — The  pARALVSIS 
movements  of  the  eye  before  the  horizontal  meridian  plane  are  superior.5 
normal ; but  if  an  object  is  moved  from  below  upwards  above 
this  level,  the  patient’s  left  eye  cannot  follow  it.  The  cornea  is  £ye  cannot 
seen  to  be  directed  forwards  and  slightly  outwards,  on  account  be  raisetl- 
of  the  action  of  the  inferior  oblique  muscle  being  unopposed.  everted^ 

If  the  right  eye  is  covered,  and  an  object  is  held  above  the 
patient’s  eyes,  the  paralyzed  eye  being  directed  upwards  as  far 
as  the  paralysis  will  allow,  the  right  cornea  is  turned  upwards 
and  outwards  to  a greater  extent  than  the  left  one.  The  chances 
are,  if  the  patient  strikes  quickly  at  an  object,  that  he  will  hit 
too  high.  In  order  to  correct  the  diplopia  as  far  as  possible,  he 
carries  his  head  directed  backwards  and  upwards. 

If  the  object  be  held  above  the  horizontal  meridian  plane  of  Diplopia 
the  eye  there  will  be  diplopia,  and  one  image  appear  above  the  lookin£ 
other.  The  rays  of  light  under  these  circumstances  fall  upon 
the  inferior  part  of  the  retina  of  the  affected  eye  below  the 
macula  lutea,  and  the  image  is  therefore  projected  above  that 
of  the  other  eye  ; but  in  consequence  of  the  slight  eversion  of 
the  cornea  which  takes  place  in  paralysis  of  the  superior  rectus, 
the  images  do  not  appear  precisely  one  above  the  other,  the 
false  image  being  to  the  right  of  the  true  one  as  well  as  above  above  jmdgfo 
it ; in  fact,  the  diplopia  is  crossed,  in  consequence  of  the  the  nghu 
divergence  of  the  optic  axes. 

Paralysis  of  the  Rectus  Inferior. — The  symptoms  paralysis 
characteristic  of  this  affection  are  precisely  the  reverse  of  those 

A J J.  NrJtSKIOK. 

above  enumerated  in  the  instance  of  paralysis  of  the  superior 
rectus. 

Paralysis  of  the  Inferior  Oblique  very  rarely,  if  paralysis 
ever,  occurs  without  some  of  the  other  muscles  of  the  eye  inferior 
being  involved.  Oblique. 


* “ Principles  and  Practice  of  Ophthalmic  Medicine  and  Surgery,”  by 
T.  \V.  Jones,  F.R.S.;  3rd  edit.,  p.  382. 
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Paralysis  of  the  Superior  Oblique  (left  eye).— The 
patient  complains  that  objects  below  the  horizontal  meridian  of 
the  eye  appear  as  if  double  and  unsteady  ; this  fault  is  corrected 
to  some  extent  by  the  head  being  thrown  forwards  and  to  the 
right. 

On  examining  the  affected  eye  we  find  that  objects  are 
correctly  seen  above  the  horizontal  plane,  but  that  below  it,  in 
consequence  of  the  cornea  being  directed  upwards  and  inwards, 
while  the  right  eye  is  directed  downwards,  the  false  image  will 
be  below  and  to  the  outer  side  of  the  real  one,  the  deviation 
of  the  two  figures  being  greater  as  the  object  is  placed 
further  beneath  the  horizontal  plane.  The  secondary  angle  of 
squinting  is  greater  than  the  primary  angle.  It  is  a remarkable 
fact,  that  in  this  form  of  paralysis  the  false  image  appears  to  be 
nearer  to  the  patient  than  it  really  is. 

I have  already  considered  the  circumstances  of  paralysis  of 
the  sphincter  pupillae  under  the  head  of  mydriasis,  and  may 
therefore  proceed  to  make  a few  remarks  on  the  causes,  prog- 
nosis, and  treatment  of  the  various  paralytic  affections  of  the 
muscles  of  the  eye. 

The  Causes  of  Paralysis  of  the  Muscles  of  the  Eye  may  be 
divided  into  two  classes,  ist.  Those  affecting  the  course  of  the 
nerve  ; and  2nd,  disease  involving  the  nervous  centre. 

i.  Among  the  first  of  these  causes,  syphilis  holds  a prominent 
place.  I need  hardly  remark  that  the  nerve  may  be  affected 
with  neuroma  of  a syphilitic  origin  in  any  part  of  its  course  ; 
but  fatty  degeneration  of  the  nerve  as  a result  of  syphilis  is 
probably  a more  frequent  though  less  palpable  source  of 
paralysis  of  the  muscles  of  the  eye.  Lastly,  syphilitic  nodes,  or 
a thickening  of  the  sheath  of  the  nerve,  may,  by  pressing  on  its 
true  nervous  elements,  induce  paralysis.* 

Rheumatism,  again,  appears  to  be  a common  source  of 
paralytic  affection  of  the  muscles  of  the  eyeball.  The  attack 
usually  comes  on  after  exposure  to  cold,  and  is  generally 


* Cases  of  Paralysis  of  the  Oculcmotorius,  by  Professor  von  Graefe: 
Ophthalmic  Reviezv,  vol.  i.  p.  216. 
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accompanied  with  violent  pain  in  the  head  and  supra-orbital 
region. 

Malarious  influences  have  evidently  a direct  relation  to  the  Malaria, 
class  of  diseases  we  are  now  considering  ; hemicrania,  ap- 
parently depending  upon  miasmatic  influences,  being  occasion- 
ally followed  by  paralysis  of  the  orbital  branch  of  the  third 
nerve  of  the  corresponding  side  of  the  head. 

Effusions  of  blood  into  the  orbit,  or  tumours  in  this  locality,  Mechanical 
may,  by  pressure  upon  the  nerve,  impair  its  functions,  and  p°™jion> 
cause  paralysis  of  the  muscles  of  the  eye.  Abscess  in  the 
cellular  tissue,  or  disease  of  the  bones  of  the  orbit,  may  act  in 
the  same  way.  Lastly,  Mackenzie  has  drawn  attention  to  the 
fact  that  the  third  nerve  may  be  injuriously  compressed  by  the 
posterior  artery  of  the  cerebrum,  and  the  superior  artery  of  the 
cerebellum,  should  these  vessels  happen  to  be  much  congested, 
the  nerve  passing  between  them  as  it  emerges  from  the  brain. 

2.  Of  the  second  class  of  causes  which  produce  paralysis  of  2-  Disease 

, . r , . .....  of  the  brain. 

the  muscles  of  the  eye — viz.,  those  originating  in  the  nervous 
centre,  we  may  reasonably  expect  to  meet  with  symptoms 
pointing  to  the  seat  of  the  lesion  ; in  not  a few  cases  symptoms 
of  tabes  indicate  the  nature  of  the  case  (p.  336).  But,  as  I before 
remarked  when  speaking  of  ptosis,  the  consideration  of  these 
forms  of  disease  would  involve  us  in  that  most  difficult  and 
obscure  study — the  pathology  of  the  brain,  which  certainly  does 
not  fall  within  my  province. 

I may,  however,  observe  that  the  diplopia  accompanying  Diagnosis. 
paralysis  of  the  third  pair,  and  depending  on  lesions  of  the 
brain,  has  a marked  peculiarity,  in  that  “ the  double  images  in 
these  cases  show  a very  great  disinclination  to  be  united.  Even 
with  the  most  carefully  selected  prism  it  is  found  difficult  or 
even  impossible  to  unite  them ; and  even  if  Ave  have  effected 
this,  the  diplopia  generally  awakens  again  as  soon  as  a very  Diplopia 
slight  alteration  is  made  in  the  strength  of  the  prism  or  in  the  obstinate, 
position  of  the  object.  If  we  find  that  several  muscles  which 
are  supplied  by  different  nerves  are  paralyzed,  together  with 
one  or  more  muscles  supplied  by  the  oculomotorius,  particularly 
if  both  eyes  are  affected  (and  we  can  find  no  cause  within  the 
orbit),  we  may  suspect  some  cerebral  lesion.  The  same  may 
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to  recovery. 


Open  an 
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be  said  with  regard  to  a succession  of  paralyses  in  different 
muscles.  If  several  of  the  muscles  furnished  with  nerves  of 
the  third  pair  are  successively  affected,  and  then,  perhaps,  the 
trochlearis  or  abducens  also,  and  after  this,  one  or  more 
muscles  of  the  other  eye,  we  are  justified  in  thinking  of  a cere- 
bral cause.”* 

The  Prognosis  in  cases  of  paralysis  dependent  upon  causes 
situated  at  the  base  of  the  brain,  or  within  the  brain  itself,  must 
be  more  or  less  dubious,  but  will  evidently  depend  very  much 
upon  the  nature  of  the  cerebral  lesion  ; we  may  hope  for  amend- 
ment in  the  diplopia  if  the  cerebral  symptoms  disappear,  but 
hardly  otherwise. 

In  cases  of  paralysis  of  the  nerve  depending  on  syphilitic 
or  rheumatic  influences,  we  may  fairly  hope  that  with  proper 
treatment  the  paralysis  will  gradually  disappear.  The  same 
remark  applies  to  instances  of  paralysis  depending  on  malarious 
influences. 

The  prognosis  to  be  given  in  cases  of  affections  of  the  muscles 
of  the  eye  caused  by  pressure  upon  the  nerve  from  effusion  of 
blood,  or  from  morbid  growths  within  the  orbit,  will  evidently 
very  much  depend  upon  the  possibility  of  the  removal  of  the 
compressing  force.  If  there  is  no  likelihood  of  this  it  is  hardly 
possible  that  the  affection  of  the  muscles  of  the  eye  will  be  over- 
come. On  the  other  hand,  effused  blood,  or  even  an  abscess, 
may  be  got  rid  of,  and  if  so,  we  may  fairly  hope  for  a favourable 
result  as  regards  the  muscular  apparatus  of  the  eye. 

Treatment.  — In  instances  of  paralytic  affections  of  the 
muscles  of  the  eye  depending  upon  syphilitic  or  rheumatic  in- 
fluences, we  shall  have  to  enforce  a plan  of  treatment  such  as  I 
have  before  recommended  in  cases  of  this  kind.  The  tendency 
of  these  paralytic  affections  is  to  recovery,  especially  if  Nature 
is  judiciously  assisted  in  her  efforts  to  cure. 

In  the  case  of  paralysis  depending  on  causes  situated  within 
the  orbit,  should  this  be  an  effusion  of  blood,  it  is  well  to  allow 
it  to  become  absorbed  ; abscesses  should  be  opened  as  soon  as 


* Mr.  Wells  on  Paralysis  of  the  Muscles  of  the  Eye : Ophthalmic 
Hospital  Reports , p.  29,  July,  i860. 
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possible  ; but  I would  refer  to  Chapter  III.,  on  Diseases  of  the 
Orbit,  for  an  account  of  the  treatment  to  be  followed  in  these 
affections. 

I before  remarked  that  -prisms  are  employed  in  some  cases  of  Exercising 
diplopia  with  advantage.  Supposing  the  diplopia  has  to  some  muscie  by 
extent  been  overcome  either  by  the  efforts  of  Nature  or  medical  prisms- 
treatment,  and  if  no  contraction  of  the  opposing  muscle  has  taken 
place,  we  may  hope  by  the  use  of  prisms  to  strengthen  the 
paralyzed  muscle,  giving  it  gentle  exercise  in  the  following  way 
for  some  three  or  four  hours  every  day. 

I have  already  explained  the  action  of  the  prism  (Fig.  62)  : Mode  of 
light  being  defracted  by  it  towards  its  base,  we  may  in  this  way  using 
bend  the  rays  of  light  into  such  a position  that  they  will  fall 
upon  the  retina  near  the  macula  lutea  of  the  diseased  eye.  In 
consequence  of  the  great  confusion  of  vision  which  is  thus  caused 
(the  rays  of  light  falling  on  the  yellow  spot  in  the  sound  eye,  and 
very  near  it  in  the  weak  one),  the  paralyzed  muscle  contracts,  in 
order  that  it  may  correct  the  diplopia,  by  turning  the  axis  of  the 
diseased  eye  so  that  the  two  images  may  coincide  ; and  by  the 
daily  exercise  of  this  contraction  it  gradually  gains  strength,  and 
in  time  may  work  without  the  prism.*  Glasses  of  this  kind  are 
useful  during  the  progress  of  recovery  from  palsy  of  the  sixth,  or 
partial  paralysis  of  the  third  nerve,  in  which  the  internal  rectus 
is  the  only  muscle,  or  the  one  principally  affected. 

Supposing  the  external  rectus  to  be  paralyzed,  the  base  of  the  Illustra- 
prism  should  be  directed  towards  the  temple,  so  as  to  defract  the  tI0n' 
rays  of  light  on  a spot  internal  to  the  macula  lutea  ; the  external 
rectus,  to  correct  the  diplopia  thus  caused,  would  contract  and 
slightly  evert  the  eye,  and  being  gently  exercised  in  this  way  day 
by  day,  would  gain  strength,  and  perhaps  ultimately  recover  its 
former  power.  In  cases  of  paralysis  of  the  other  muscles  of  the 
eye,  the  base  of  the  prism  should  be  placed  in  such  a position  as 
to  call  the  affected  muscle  into  play,  upon  precisely  the  same 
principle  as  above  explained. 


* E.  Meyer  on  Treatment  of  Strabismus  by  Prisms:  Brit,  and  For. 
Lled.-Chir.  Rev .,  vol.  xxxiv.  p.  392. 
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Faradization  is  often  useful  in  cases  of  paralysis  of  the 
muscles  of  the  eye,  one  pole  being  applied  over  the  closed  lid, 
and  the  other  behind  the  corresponding  ear.  The  remarks  I 
have  already  made  upon  this  method  of  treatment,  when  dis- 
cussing the  subject  of  paralysis  of  the  orbicularis  and  levator 
palpebrse,  are  applicable  to  instances  of  paralysis  of  the  muscles 
of  the  eye. 

Operation  of  Tenotomy. — We  have,  according  to  Von  Graefe, 
another  means  at  our  command  for  overcoming  the  diplopia 
produced  by  paralysis  of  the  muscles  of  the  eye,  if  the  antago- 
nistic muscle  is  not  affected  by  secondary  changes  ; it  consists  in 
the  operation  of  tenotomy,  modified  according  to  the  circum- 
stances of  the  case. 

Let  us  again  suppose  that  the  external  rectus  of  the  left  eye  is 
paralyzed,  and  that  other  means  have  failed  to  cure  the  disease  ; 
we  divide  the  internal  rectus,  and  fix  its  attachment  to  the 
sclerotic  further  backwards  than  its  normal  position.  By  this 
means  we  weaken  the  action  of  the  internal  rectus,  so  that  the 
external  rectus  may  be  able  to  neutralize  it,  and  thus  overcome 
the  diplopia. 

This  operation,  however,  would  only  answer  if  the  power  of 
the  external  rectus  were  but  slightly  diminished ; if  much  en- 
feebled, in  addition  to  tenotomy  of  the  internal  rectus,  we  should 
divide  the  external  rectus,  and  fix  its  attachment  to  the  sclerotic 
close  to  the  cornea.  This  proceeding  may  be  effected  as 
follows  : — The  opening  in  the  conjunctiva  will  have  to  be  rather 
more  extensive  than  in  an  ordinary  case  of  tenotomy  ; it  is  better, 
in  fact,  to  expose  the  tendon  of  the  muscle,  and  insert  a 
strabismus  hook  beneath  it  ; a curved  needle  with  a silk  thread 
is  passed  through  the  tendon  close  to  its  insertion  into  the 
sclerotic  ; the  suture  is  then  to  be  tied.  The  muscle  is  sub- 
sequently to  be  cut  through  about  three-fourths  of  a line  from 
the  suture,  towards  the  angle  of  the  eye,  and  another  suture  is  to 
be  passed  through  the  retracted  end  of  the  muscle:  the  two 
sutures  are  to  be  tied  together,  and  in  this  way  the  muscle  is 
shortened.  In  fact,  we  have  to  cut  a small  piece  out  of  the 
tendon  of  the  rectus  and  bring  the  divided  ends  of  the  muscle  into 
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apposition,  so  that  they  will  unite,  and  thus  shorten  the  muscle 
to  the  extent  of  the  piece  we  have  cut  out  of  it.  In  this  way,  by 
increasing  its  power  over  the  eyeball,  and  at  the  same  time 
diminishing  that  of  the  internal  rectus,  we  may  possibly 
correct  the  diplopia. 

One  obvious  drawback  to  this  operation  is  that  paralyzed 
muscles  commonly  undergo  fatty  degeneration,  and  it  is  then 
of  no  use  endeavouring  to  force  it  to  increased  action  by  an 
operation  such  as  I have  above  indicated.  In  fact,  although  in 
theory  it  may  seem  well  to  perform  tenotomy  in  cases  of  this 
kind,  my  advice  is,  if  the  inversion  or  eversion  of  an  eye 
depends  on  paralysis  of  its  muscles,  do  not  attempt  any  such 
proceeding. 

STRABISMUS. 

The  term  strabismus  is  applied  to  cases  in  which  a disturb-  Strabis- 

MUS. 

ance  exists  in  the  relative  movements  of  the  eyes,  without  there 
necessarily  being  any  actual  loss  of  power  in  the  muscles.  Cases 
of  strabismus  may  be  divided  into  two  classes  : in  the  first 
(strabismus  concomitans)  the  patient  never  directs  the  visual  Concomi- 
axes  of  both  eyes  to  the  same  point,  they  always  cross  in  front  tans‘ 
of  the  object,  whichever  eye  is  fixed  on  it.  In  this  case  the  field 
of  excursion  of  each  eye  is  not  diminished,  but  only  displaced  a 
certain  number  of  degrees  inwards  or  outwards. 

In  the  second  class  of  cases  of  strabismus  (apparent  strabismus),  Apparent, 
the  corneal  axes  may  converge  or  diverge,  while  the  visual  lines 
cross  at  the  point  of  fixation.  Even  in  the  normal  eye  the 
visual  lines  do  not,  as  a general  rule,  coincide  with  the  axes 
of  the  cornea,  but  form  with  them  an  angle.  This  angle  may  be 
larger  or  smaller  in  different  individuals,  and  in  consequence  the 
eyes  appear  to  diverge  or  converge,  notwithstanding  the  per- 
fectly correct  action  of  the  visual  axes. 

Dr.  Giraud-Teulon  has  supplied  us  with  the  following  Table,  Causes. 
showing  the  causes,  and  relative  frequency  of  these  causes,  in 
producing  strabismus  : — 
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Proportion 
in  100. 

Congenital  preponderance  of  the  group  of  adductive 
muscles  over  those  of  abduction,  very  frequently 
allied  with  hypermetropia,  or  the  reverse  state  allied 

with  myopia 60 

Spasmodic  and  paralytic  affections  of  the  muscles  of 
the  eye,  giving  rise  first  to  a variable  strabismus  . . 15 

Ophthalmiae — opacities  of  the  cornea,  results  of  wounds  1 5 
Marked  amblyopia  of  one  eye,  followed  often  by  diver- 


gent strabismus  of  that  eye 5 

Unknown  causes 5 


100 

Convergent  Authorities  differ  somewhat  in  their  ideas  regarding  the 

Strabismus.  . . 

Pathology,  pathology  of  strabismus.  Mr.  R.  B.  Carter  teaches,  that  in  order 
Cartels  ' to  obtain  clear  vision,  especially  for  near  objects,  hypermetropes 
views.  are  0bijgCci  t0  exercise  an  inordinate  amount  of  accommodation 
and  convergence,  these  two  functions  being  intimately  connected 
together  through  the  nervous  centres.  “The  flatness  of  the  eye- 
ball does  not  interfere  with  this  intimate  nervous  connection  ; 
and  hence  the  constant  action  of  the  muscles  of  accommodation 
in  a hypermetropic  child,  involves  an  equally  constant  action  of 
the  muscles  of  convergence,  which  become  abnormally  strong, 
and  habitually  overpower  their  antagonists,  so  that  the  resting 
position  of  the  eyes,  or  their  position  during  sleep,  is  one  of 
equal  convergence  instead  of  approximate  parallelism.”  After  a 
time  the  child’s  eyes  in  looking  at  near  objects  start  from  a 
position  of  acquired  convergence  instead  of  from  a position  of 
near  parallelism,  the  convergence  becomes  greater  than  is  neces- 
sary, and  both  eyes  are  directed  to  a point  nearer  than  the 
object,  and  thus  double  vision  is  produced.  ‘‘In  order  to  see 
clearly,  and  to  avoid  the  double  images,  the  child  renders  one  eye 
more  divergent,  so  that  it  may  be  directed  to  the  object ; and 
as  the  two  axes  have  become  combined  in  a relation  of 
convergence,  instead  of  in  their  original  relation  of  parallelism, 
it  follows  that,  when  one  of  them  turns  outwards  to  fix  the 
object,  the  other  turns  inwards  in  a greater  degree  than 
before.”  It  is  evident  from  the  excessive  convergence  which 
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hypermetropes  employ  that,  in  looking  at  a near  object,  the 
images  are  formed  outside  the  yellow  spot  in  each  eye, 
neither  of  them  being  in  the  highest  degree  distinct.  In 
consequence  of  this  condition  of  things,  Mr.  Carter  lemarks 
that  the  patient  is  unable  “ by  the  action  of  both  external  recti 
to  overpower  the  stronger  internal  recti,  and  to  direct  both 
eyes  to  the  proper  point,  without  at  the  same  time  relaxing 
his  accommodation,  which  he  is  bound  to  maintain.  But 
he  is  able,  by  the  action  of  one  external  and  the  other  in- 
ternal rectus,  to  turn  both  eyes  together,  as  if  they  were  actually 
united. 

Dr.  Giraud-Teulon,  on  the  other  hand  holds,  in  concomitant  Dr.  Giraud- 
strabismus,  that  muscular  innervation  is  the  same  on  the  two  c 
sides ; the  deviation  depending  solely  upon  a disproportion 
between  the  length  of  the  muscles. 

In  consequence  of  the  posterior  staphyloma  which  exists  in  External 
most  cases  of  myopia,  the  globe  of  the  eye  assumes  an  ellipsoidal  pathology." 
form,  and  Professor  Donders  has  demonstrated  that,  in  turning 
round  the  short  axis  of  a cavity  of  similar  shape,  the  mobility 
of  the  eyes  is  interfered  with.  In  consequence  of  this  restricted 
motion  inwards,  we  may  assume  that  the  visual  lines  cannot 
be  brought  to  intersect  at  a distance  of  2". 5'.  In  order  to  bring 
the  visual  lines  to  intersect  at  this  distance  the  axis  of  the 
cornea  must  be  brought  under  stronger  convergence  than  in 
emmetropic  eyes.  Fatigue  follows  this  inordinate  action  of 
the  internal  recti,  and  the  more  powerful  external  muscle 
rotates  the  eye  outwards. 

Myopic  patients  are,  moreover,  constantly  in  the  habit  of  using 
one  eye  more  than  the  other  ; in  their  endeavours  to  define 
small  objects  they  habitually  approximate  the  object  to  the  eye 
they  wish  to  use  ; in  the  meanwhile,  the  other  eye  is  directed  into 
space,  and  so  the  associated  action  of  the  internal  recti  is 
disturbed.  Lastly,  the  associated  action  of  these  muscles  is 
further  modified  in  cases  of  myopia,  in  consequence  of  the 
refraction  of  the  two  eyes  frequently  differing  in  a remarkable 
degree,  and  so  depriving  the  patient  of  the  advantages  of  bino- 
cular vision,  and  the  co-ordinate  use  of  the  internal  recti  which 
this  action  demands.  From  one  or  more  of  these  causes  the 
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internal  recti  lose  their  normal  power  and  the  eye  is  everted  - 
diplopia  is  the  result,  and  to  overcome  this  the  patient  mentally 
ignores  the  vision  in  the  everted  eye,  which  after  a time  becomes- 
amblyopic. 

Apparent  Strabismus.*— To  determine  if  a strabismus  is 
apparent  or  concomitant  we  cover,  with  the  hand,  one  of  the 
patient’s  eyes,  and  at  the  same  time  cause  him  to  fix  attentively 
the  forefinger  of  the  other  hand  with  the  uncovered  eye.  Now, 
while  he  steadily  looks  at  the  finger,  we  uncover  rapidly  the 
eye.  If  the  eye  which  was  covered  does  not  move  when  the 
the  hand  is  taken  away,  and  he  sees  with  that  eye  the  finger 
distinctly,  the  strabismus  is  only  apparent.  A strabismus  of 
this  kind  is  generally  divergent.  If  we  find  that  the  deviation 
is  more  pronounced  in  one  eye  than  in  the  other,  paresis  of  one 
of  the  muscles  probably  exists  (p.  456). 

Strabismus  Convergens. — We  may  suppose  that  one  eye 
only  is  affected.  If  an  object  be  held  before  the  patient’s  face, 
and  he  is  directed  to  look  at  it,  the  working  eye  is  fixed  on  the 
object,  but  the  squinting  one  is  instantly  inverted.  If  the 
working  eye  is  closed,  the  squinting  one  turns  slowly  outwards, 
and  is  fixed  on  the  object,  but  if  the  other  eye  is  opened  the 
squinting  one  again  rolls  inwards. 

I have  before  explained  the  meaning  of  the  term  secondary 
angle  of  squinting,  and  laid  it  down  as  a rule  that  the  secondary 
angle  is  always  greater  than  the  primary  one  in  instances  of 
paralysis  ; but  that  is  not  the  case  in  strabismus,  for  if  the 
working  eye  is  closed,  it  will  be  inverted  to  exactly  the  same 
extent  as  the  squinting  eye  is  everted,  when  directed  towards 
an  object  held  before  the  patient’s  face. 

In  consequence  of  the  inability  of  the  two  eyes  to  fix  their 
optic  axes  on  the  same  object,  double  vision  exists  ; and  in. 


* “A  Manual  of  Examination  of  the  Eyes,”  by  Dr.  E.  Landolt, 
p.  45. 
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cases  of  internal  strabismus  the  diplopia  is  direct,  the  image  Diplopia 
observed  with  the  squinting  eye  being  projected  towards  the 
corresponding  temple  (Fig.  61). 

Double  vision  may  disappear,  because  the  rays  of  light  in  the  Slight  of 
squinting  eye  fall  on  the  peripheral  or  less  sensitive  portions  of  may  be 
the  retina,  and  the  impression  after  a time  is  ignored  by  the  suPPn'ssetl- 
patient.  If  the  squint  be  only  slight,  the  image  falls  upon  the 
retina  near  the  macula  lutea,  and  this  part  of  the  retina  being 
very  sensitive  the  confusion  of  vision  becomes  great,  and  to 
overcome  this  one  eye  is  still  further  inverted. 

In  the  above  remarks  we  have  supposed  only  one  eye  to  be 
affected,  but  this  is  by  no  means  always  the  case.  The  squint  Alternating 
may  be  alternating , appearing  first  in  one  eye  and  then  in  the  b 
other,  so  that  if  the  apparently  working  eye  is  closed,  the 
squinting  eye  assumes  its  normal  position  ; but,  in  place  of 
becoming  again  inverted  when  the  former  is  opened,  it  may  retain 
its  natural  position,  and  the  other  eye  continue  to  be  inverted. 

In  fact,  first  one  eye  and  then  the  other  squints ; it  appears  to  be 
a matter  of  indifference  to  the  patient  which  eye  he  uses,  but  he 
is  unable  to  concentrate  both  his  optic  axes  simultaneously  on 
the  same  object  ; in  these  cases  the  sight  of  both  eyes  is  nearly 
equally  good.  After  some  time,  however,  the  sight  in  one  eye 
becomes  less  acute  than  in  the  other,  and  the  patient,  finding 
this,  rotates  the  least  perfect  eye  inwards,  and  keeps  it  in  that 
position,  while  he  works  with  the  other  eye  ; in  this  way  the 
strabismus  becomes  fixed. 

Strabismus  having  existed  for  some  time,  the  beneficial  effects  in  0id  cases 
of  an  operation  upon  the  visual  powers  of  the  affected  eye  will  ^hsTt7 
depend  upon  its  acuteness  of  sight.  If  the  sight  is  pretty  good,  of  vision, 
and  the  squinting  eye  can  be  steadily  fixed  on  an  object  in  front 
of  it,  while  the  working  eye  is  closed,  we  may  expect  much  benefit  . 
from  an  operation.  But  if  the  sight  is  already  much  impaired,  and 
the  patient  cannot  fix  the  squinting  eye  on  an  object,  although  and  powcr 
the  other  eye  is  closed,  we  can  hope  to  gain  but  slight,  if  any,  t°hefi*ing 
advantage  to  sight  from  an  operation.  It  is  not  advisable  to  Age  ^ 
operate  for  strabismus  until  a child  is  old  enough  to  enable  us  Patient- 
to  determine  if  his  sight  in  both  eyes  is  fairly  good  ; and  after 
the  operation,  to  wear  glasses  to  correct  his  error  of  refraction. 
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Treatment. — The  methods  which  have  from  time  to  time  been 
advocated  for  the  cure  of  strabismus  are  numerous,  but  for  all 
practical  purposes  we  may  confine  our  attention  to  tenotomy  of 
the  affected  muscle,  our  object  being  to  weaken  the  power  of  the 
muscle,  and  thus  overcome  the  strabismus. 

N o doubt  much  may  be  done,  and  must  be  done,  by  means 
of  convex  glasses  in  the  case  of  hypermetropia,  and  of  concave 
glasses  in  myopia,  to  overcome  the  abnormalities  in  the  refractive 
media  which  induce  a squint  ; but  strabismus  having  been  once 
acquired,  division  of  the  muscles  which  cause  the  squint  is  the 
treatment  upon  which  my  experience  teaches  me  alone  to  rely 
(except  in  certain  cases  which  will  be  subsequently  referred  to). 

I believe  it  is  necessary  to  divide  the  muscle  not  only  of  the 
squinting,  but  of  the  working  eye  also,  even  in  cases  of  mono- 
lateral strabismus,  because  the  parallelism  of  the  eyes  is  affected 
through  means  of  a common  motor  influence.  If  the  internal 
rectus  of  only  one  eye  is  divided,  its  tendon  retracts  and  forms 
an  attachment  to  the  sclerotic  further  back  than  that  of  its 
normal  position:  the  insertion  of  the  muscle  which  has  not 
been  operated  on  is  anterior  to  that  of  the  internal  rectus  of 
the  other  eye,  and  is  therefore  longer  (stronger),  and  has  thus 
an  advantage  over  the  divided  muscle  when  the  eyes  are  made 
to  converge  on  a near  point.  I consequently  invariably  divide 
the  internal  rectus  in  both  eyes,  and  by  putting  back  the  attach- 
ment of  both  muscles  equally,  obtain  parallelism  of  the  eyes  at 
rest,  and  also  when  converging.  Many  surgeons,  however, 
prefer  operating  on  one  eye  at  a time  rather  than  dividing  both 
internal  recti. 

The  relations  of  the  tendons  of  the  recti  muscles  to  the  capsule 
of  Tenon  have  already  been  considered  (page  2),  and  it  is  only 
necessary  for  me  to  add  that  in  dividing  the  tendons  of  the 
muscles  for  the  cure  of  strabismus,  we  must  cut  them  through 
at  their  insertion  into  the  sclerotic,  so  as  not  to  disturb  their 
connections  with  the  capsule  of  Tenon  more  than  we  can  help. 

The  patient  having  been  placed  under  the  influence  of  chloro- 
form, and  the  lids  separated  with  a stop  speculum  (the  internal 
rectus  being  the  muscle  to  be  divided),  an  assistant  seizes  a fold 
of  the  conjunctiva  with  a pair  of  forceps,  and  everts  the  eyeball. 
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The  surgeon  then  nips  up  a fold  of  the  conjunctiva  with  a Division  of 
pair  of  fixing  forceps  at  a line  corresponding  to  the  lower 
margin  of  the  cornea,  and  well  back  towards  the  caruncle.  The 
fold  of  conjunctiva  below  the  forceps  should  then  be  cut  through, 
dividing  all  the  structures  down  to  the  sclerotic.  It  is  very- 
important  completely  to  expose  the  sclerotic.  The  surgeon 
then  takes  a Cowell’s  strabismus  hook,  and  placing  its  point  on  Passing  the 
the  sclerotic,  runs  it  a little  downwards,  so  as  to  get  below  the 
muscle,  and  then  well  backwards,  so  as  to  get  behind  it ; the 
point  of  the  instrument  being  still  kept  on  the  sclerotic,  is  then 
moved  upwards  and  forwards,  so  that  the  extremity  of  the  hook 
protrudes  under  the  conjunctiva  above  the  upper  border  of  the 
muscle.  The  internal  rectus  is  now  to  be  put  on  the  stretch,  by 
drawing  the  hook  towards  the  outer  angle  of  the  orbit,  and  while 
the  tendon  of  the  muscle  is  kept  tense  in  this  way  the  points  of 
the  scissors  are  to  be  introduced  into  the  wound,  the  lower  blade 
passing  beneath  the  tendon  in  contact  with  the  sclerotic,  and  the 
upper  blade  between  the  tendon  and  the  conjunctiva.  In  this  way 
the  tendon  of  the  muscle  is  to  be  cut  through.  The  strabismus 
hook  is  then  to  be  passed  upwards  and  downwards  against  the 
sclerotic,  so  as  to  determine  if  any  of  the  lateral  offsets  of  the 
muscle  have  been  left  undivided  ; if  so,  they  must  be  carefully 
cut  through. 

The  after-treatment  consists  in  keeping  the  eye  at  rest  for  a 
few  days  ; a cold  compress  may  be  employed  for  the  first 
twenty-four  hours  after  the  operation. 

As  soon  as  the  patient  has  recovered  from  the  effects  of  the  Test  the 
chloroform,  we  must  examine  the  eye  operated  on,  in  order  di^ded°f 
that  we  may  ascertain  the  condition  of  the  internal  recti.  It  is  muscle- 
evident  that,  if  the  operation  has  been  successfully  performed, 
the  patient  will  still  have  some  power  of  inverting  his  eyes 
through  the  attachments  of  the  muscles  to  the  capsule  of  Tenon, 
so  that  both  eyes  will  converge  upon  an  object  held  some  six 
inches  in  front  of  the  patient’s  nose ; but  when  the  object  is 
more  closely  approximated  to  the  face,  the  divided  muscles 
should  not  have  sufficient  power  to  turn  the  eyes  any  further 
inwards. 

In  the  course  of  three  or  four  days  the  divided  ends  of  the 
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muscles  reunite  with  the  sclerotic,  at  a point  slightly  posterior 
to  their  original  insertion,  and  as  the  action  of  the  internal 
recti  becomes  more  powerful,  the  eyes  act  in  unison,  and  the 
squint  is  cured. 

Should  it  be  necessary  to  divide  either  of  the  other  recti 
muscles  the  operation  may  be  performed  after  the  method  above 
described. 

We  not  unfrequently  meet  with  cases  of  strabismus  in  young 
people,  in  which  the  sight  of  one  eye  is  very  defective,  from 
want  of  use.  In  cases  of  this  kind  the  squinting  eye  should 
be  exercised  in  reading  with  a proper  lens  for  three  or  four 
hours  every  day,  the  working  eye  being  closed.  Subsequently, 
we  may  divide  the  muscle  of  the  squinting  eye  with  considerable 
advantage,  but  harmony  of  movement  can  rarely  be  obtained, 
from  want  of  sensorial  guidance  ; and  we  should  consequently  in 
such  instances  operate  only  on  one  eye.  Among  older  patients 
the  sight  of  one  eye  may  be  very  defective,  and  in  these  circum- 
stances the  above  rule  still  holds  good,  only  operate  on  the 
squinting  eye  ; but  the  sight  of  this  eye  will  seldom  improve. 

In  cases  of  convergent  strabismus  depending  on  paralysis  or 
weakness  of  the  external  rectus  muscle,  some  surgeons  are  dis- 
posed to  treat  the  case  upon  the  principles  I have  already 
described  (p.  460)  dividing  the  internal  rectus,  and  at  the 
same  time  shortening  the  external  muscle,  always  bearing  in 
mind  the  fact  that  we  must  subsequently  endeavour  to  give  tone 
to  the  weakened  (external)  muscle  by  means  of  a well  and  long 
continued  course  of  local  Faradization. 

Divergent  Strabismus , as  I have  before  explained,  is  commonly 
due  to  insufficiency  of  the  internal  rectus  and  myopia  ; it  may 
be  produced  from  a defective  operation  for  the  cure  of  a con- 
vergent squint.  In  cases  where  the  vision  of  one  eye  is  very 
defective  the  eye  often  diverges  : under  these  circumstances,  for 
the  sake  of  appearances,  we  may  be  called  on  to  correct  the 
squint,  and  shorten  the  internal  rectus  by  a similar  operation  to 
that  described  at  p.  460,  and  at  the  same  time  the  external 
rectus  should  be  divided  subconjunctivally,  so  that  its  insertion 
may  be  placed  further  back.  In  fact,  for  the  relief  of  all  cases  of 
divergent  strabismus  of  this  kind,  our  object  must  be  to  shorten 
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the  internal  rectus,  or  bring  its  point  of  insertion  into  the  sclerotic 
forwards,  while  we  lengthen  (so  as  to  lessen  the  power)  of  the 
external  muscle,  by  dividing  it,  and  allowing  the  retracted  ex- 
tremity to  unite  to  the  sclerotic  behind  the  point  of  its  normal 
insertion.  But  we  unquestionably  meet  with  instances  of 
divergent  strabismus  in  which  the  sight  of  the  squinting  eye  is 
fairly  good ; in  such  cases  favourable  results  frequently  follow 
simple  tenotomy  of  the  external  rectus  of  the  diverging  eye. 

Downward  Squint. — This  affection  of  the  eye  is  of  rare  Downward 
■occurrence,  but  the  following  case,  given  by  Surgeon-Major  Squi‘N1, 
Partridge,  of  Bombay,  is  a remarkably  good  illustration,  not  only 
of  the  symptoms,  but  also  of  the  successful  treatment  of  a case 
of  the  kind  : — Captain  E.,  aged  about  forty-five,  came  under  Case. 
my  care  in  September,  1869,  complaining  of  defective  vision  and 
strabismus.  On  examination,  I found  that  he  only,  as  a rule, 
used  the  right  eye,  and  had  acquired  a habit  of  half-closing 
the  lids  of  the  left  eye,  to  avoid  confusion  of  images.  If  the 
right  eye  was  covered  he  could  see,  though  not  clearly,  with  the 
left.  When  directed  to  look  at  an  object  distant  about  12  inches, 
with  both  eyes  open,  the  left  eye  turned  directly  downwards,  or 
downwards  and  very  slightly  inwards.  The  right  eye  being  Testing  the 
covered,  the  left  immediately  came  into  position,  showing  a deviatl0n- 
primary  deviation  of  about  2 lines.  The  right  eye  being 
observed  while  the  left  was  coming  into  position,  the  secondary 
deviation  was  seen  to  be  equal  to  the  primary,  thus  excluding 
the  idea  of  any  paralysis  of  the  opposing  muscle. 

Both  eyes  being  uncovered,  and  he  being  told  to  look  with 
the  left  eye  only,  the  right  eye  was  turned  somewhat  upwards. 

On  testing  his  vision,  I found  that  with  the  right  eye  he  could  Testing  the 
read  No.  23  Snellen  only  at  10  feet,  and  that  no  spherical  glass  of  vision11 
corrected  vision,  V = ^.  With  the  left  eye  he  could  read  No. 

20  only  at  5 feet,  V = J ; and  no  spherical  glass  corrected 
vision.  By  means  of  the  stenopaic  apparatus,  however,  I found 
that  in  the  right  eye  he  had  “simple  astigmatism,”  being 
“ myopic”  in  the  vertical  meridian  (■£$),  and  “ emmetropic”  in 
the  horizontal  meridian ; and  that  a concave  cylindrical  glass, 
with  its  axis  horizontal,  enabled  him  to  read  perfectly  at  20  feet. 
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In  the  left  eye  he  had  mixed  “astigmatism,”  being  myopic  ^ in 
a direction  midway  between  the  vertical  and  horizontal  meri- 
dians, while  he  was  “ hypermetropic”  in  a direction  at  right 
angles  to  this.  A combination  of  two  cylindrical  glasses  ( — 50) 
in  the  semi-horizontal  direction,  and  (-f-  40)  in  the  semi-vertical 
direction,  corrected  vision  up  to  14  feet — a certain  amount  of 
amblyopia  from  forty-five  years  of  disease  preventing  his  reading 
fluently  at  20  feet. 

“Taking  into  consideration  that  there  was  no  paralysis,  that 
diplopia  could  be  produced  by  a prism,  that  vision  could  be 
corrected  by  suitable  glasses,  I saw  no  reason  why  an  operation 
for  the  cure  of  the  strabismus  should  not  succeed,  although  it 
had  existed  for  forty-five  years  ! Accordingly,  I placed  him 
under  chloroform,  and  divided  the  inferior  rectus  by  the  sub- 
conjunctival operation.  There  were  no  lateral  expansions  of 
the  muscle,  and  the  eye  immediately  righted  itself,  turning  at 
first  a little  outwards ; this,  however,  corrected  itself  after  the 
first  day.  The  eye  is  now  quite  straight,  and  all  deformity  is 
removed.  When  I last  saw  him  he  had  not  received  his  astig- 
matic glasses,  but  I have  no  doubt  that,  when  he  gets  them,  he 
will  not  only  be  greatly  improved  in  appearance,  but  will  enjoy 
good  vision.”* 

Nystagmus  consists  in  a peculiar  oscillation  of  the  eyeballs;, 
this  oscillation  is  almost  always  in  the  horizontal  direction. 
During  the  period  of  irregular  movements  of  the  eyes  the  patient 
complains  of  diplopia  and  an  utter  inability  to  pursue  his  ordi- 
nary avocation.  Nystagmus  generally  first  manifests  itself  in 
infancy,  but  it  may  be  caused  in  after-life  in  certain  circum- 
stances. For  instance,  men  employed  in  working  in  our  coal 
mines  have  to  carry  on  their  avocation  for  hours  together  lean- 
ing on  one  side,  with  their  gaze  fixed  above  the  horizontal  line. 
Occupation  of  this  kind  not  unfrequently  leads  to  what  is  known 
as  miners'  nystagmus , In  cases  of  this  kind  no  lesion  of  the 
optic  nerve  can  be  recognized,  but  the  oscillating  movements  of 
the  eyes  prevent  the  patient  from  continuing  his  work. 


* Medical  Times  and  Gazette,  vol.  i.  1871,  p.  243. 
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The  treatment  of  instances  of  miners’  nystagmus  consists  in 
resting  the  eyes  ; after  a complete  cessation  from  work  the 
muscles  regain  their  functions,  and  the  oscillations  of  the  eyeballs 
cease.  The  relief  is,  however,  usually  temporary,  the  irregular 
movements  of  the  eyes  too  often  returning  when  the  miner 
resumes  his  occupation.  Rest  is  the  only  means  which  affords 
any  relief  in  these  cases.  Among  infants  the  nystagmus  is 
generally  associated  with  anomalies  of  refraction,  together  with 
opacities  of  the  cornea  or  lens,  and  in  many  cases  with  irre- 
parable lesions  of  the  optic  nerve  or  retina. 
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Thf.  human  eye  has  been  compared  to  a camera-obscura,  the 
retina  corresponding  to  the  ground-glass  screen  upon  which  the 
image  appears,  the  object  lens  being  formed  by  the  associa- 
tion of  two  lenses  juxtaposed  (the  cornea  and  the  crystalline 
lens),  with  a diaphragm  (the  iris)  interposed  between  them. 

That  a bi-convex  lens  is  competent  to  produce  a picture  of 
the  external  world  upon  a screen  placed  behind  it  is  a fact  of 
which  every  one  can  assure  himself  by  a simple  experiment. 
If  a lighted  candle  be  held  in  front  of  such  a lens,  it  will  be 
easy  to  adjust  the  candle  and  lens  so  that  a well-defined 
inverted  image  of  the  flame  should  be  formed  upon  the  screen. 
If  the  screen  be  now  brought  nearer  to  the  lens  the  image  of  the 
flame  thrown  upon  it  will  become  enlarged  and  ill-defined  ; but  it 
may  be  restored  to  its  former  distinctness  by  moving  the  lens 
a short  distance  away  from  the  screen.  By  this  simple  experi- 
ment we  learn,  that  a convex  lens  forms  a distinct  picture  of  a 
luminous  object,  at  the  exact  point  at  which  the  rays  of  light 
are  brought  to  a focus  on  the  side  of  the  lens  opposite  to  the 
object,  the  focus  being  nearer  the  lens  when  the  object  is  distant 
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the  rays  of  light  passing  through  the  lens  being  more  nearly 
parallel,  and  further  from  the  lens  when  the  object  is  near,  the 
rays  being  then  divergent. 

If  the  candle  is  kept  in  one  position,  and  a stronger  lens 
that  is,  one  having  a greater  convexity — be  substituted  for  the 
first,  the  image  of  the  flame  on  the  screen  will  be  blurred,  and 
the  lens  will  have  to  be  moved  nearer  to  the  screen  to  give  the 
image  definition.  If,  on  the  other  hand,  a weaker  lens,  or  one 
with  less  convex  surfaces,  be  substituted  for  the  first,  it  will 
have  to  be  placed  nearer  to  the  candle,  in  order  that  the  flame 
may  be  accurately  focussed  on  the  screen.  In  other  words,  the 
greater  the  convexity  of  the  lens,  the  more  quickly  do  rays  of 
light  passing  through  it  come  to  a focus ; and  supposing  the 
lens  we  were  experimenting  with  were  a perfectly  transparent  and 
elastic  body,  if  we  stretch  it  from  its  circumference  equally  in  all 
directions  we  should  render  its  surface  flatter,  and  thereby  lengthen 
its  focus.  Directly  the  force  employed  was  discontinued  the  sur- 
faces of  the  elastic  body  would  bulge  outwards,  the  lens  would 
become  more  convex,  and  its  focal  distance  would  be  shortened. 

The  lens  in  the  human  eye  is  an  elastic  substance,  which  is 
compressed  when  at  rest,  because  it  is  contained  in  a capsule 
which  is  kept  in  a condition  of  tension  from  its  circumference  by 
the  suspensory  ligament.  When  the  ciliary  muscle  contracts,  by 
pulling  forward  the  ciliary  processes  and  the  choroid,  the  sus- 
pensory ligament  is  slackened,  the  capsule  of  the  lens  becomes 
relaxed,  and  its  anterior  surface  immediately  bulges  forwards, 
by  virtue  of  its  elasticity,  but  returns  to  its  flatter  condition  as 
soon  as  the  ciliary  muscle  ceases  to  act.  By  the  contraction  and 
relaxation  of  the  ciliary  muscle,  therefore,  the  anterior  surface 
of  the  lens  is  rendered  more  or  less  convex,  and  so  the  power 
of  the  lens  is  proportionately  increased  or  diminished  ; and  in 
this  way  it  is  enabled  to  focus  both  parallel  rays  of  light  (those 
proceeding  from  a distant  object)  and  also  divergent  rays  (those 
emanating  from  a near  object)  on  the  retina.* 


* I have  purposely  avoided  referring  to  the  laws  governing  the 
refraction  of  light,  &c.,  in  this  chapter,  because  I think  they  may  be 
studied  to  greater  advantage  in  elementary  works  devoted  to  optics. 
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EYE  AN  OPTICAL  INSTRUMENT. 
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Binocular 
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If  a solution  of  atropine  is  applied  to  the  conjunctiva,  the 
ciliary  muscle  fails  to  contract,  and  near  objects  appear  in- 
distinct ; because,  the  muscle  being  paralyzed,  accommodation 
is  impossible,  and  divergent  rays  are  not  brought  to  a focus  on 
the  retina.  Under  these  circumstances  distant  objects  are  still 
seen,  parallel  rays  being  brought  to  a focus  on  the  yellow  spot. 

We  not  unfrequently  meet  with  patients  who  are  weak  and 
out  of  health  complaining  that  their  sight  is  defective  ; after 
reading  for  a short  time  the  words  become  indistinct,  they  have 
difficulty  in  threading  a needle,  and  so  on,  but  they  can  see  distant 
objects  clearly.  A condition  such  as  this  may  arise  from  loss 
of  tone  in  the  ciliary  muscle,  which  is  unable  to  contract  effec- 
tively for  any  length  of  time,  so  as  to  keep  the  suspensory  liga- 
ment relaxed,  and  enable  the  anterior  surface  of  the  lens  to 
maintain  its  convexity  sufficiently  to  focus  divergent  rays  upon 
the  retina.  This  state  of  things  is  known  as  accommodatory 
asthenopia. 

But  this  leads  us  to  another  point  with  reference  to  vision. 
To  be  accurate  it  must  be  binocular ; the  rays  of  light  proceeding 
from  any  object  must  fall  upon  corresponding  portions  of  the 
retinae  in  both  eyes.  To  effect  this  the  eyes  converge  simul- 
taneously, and  to  an  exactly  equal  extent,  upon  any  object  that  is 
gradually  approximated  to  the  observer’s  face.  Under  these 
circumstances,  the  pictures  formed  in  both  eyes  are  blended 
into  one  in  the  sensorium,  producing  a single  image  of  accurate 
geometrical  proportions.  Vision  by  means  of  one  eye  is  not 
accurate,  for  the  retina  only  gives  us  an  account  as  to  direction, 
so  that  on  looking  at  a hollow  medal  with  one  eye  the  idea 
produced  is  that  the  medal  stands  boldly  out.  In  order  to  give 
an  accurate  perception  of  relief  the  two  optic  axes  must  co- 
operate, so  that  the  image  shall  fall  on  identical  spots  of  the 
retinae  of  both  eyes  ; the  object  so  seen  at  different  angles  is 
associated  in  the  brain  so  as  to  produce  a picture  of  its  true 
form  and  situation  in  space. 

Whenever  the  accommodation  is  exerted,  convergence  of  the 
optic  axes  to  a greater  or  less  degree  simultaneously  occurs 
dependent  upon  the  amount  of  that  accommodation ; in  em- 
metropic eyes,  convergence  and  accommodation  are  exactly 
balanced.  Supposing,  however,  from  the  weakness  of  the  in- 
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temal  rectus  of  one  eye  the  patient  cannot  converge  both  eyes 
accurately  on  an  object,  or,  having  brought  his  eyes  to  bear  on 
a point,  he  is  unable  to  keep  them  steadily  fixed  on  it,,  the  ex- 
ternal rectus  being  stronger  than  its  antagonist,  will  evert  this 
eye,  and  the  patient’s  sight  necessarily  becomes  confused.  This 
condition  is  known  as  muscular  asthenopia , and  may  be  caused 
by  weakness  of  any  of  the  muscles  of  the  eye. 

I must  again  refer  to  our  experiment,  and  suppose  that  the 
surface  of  the  lens  intervening  between  the  candle  and  the 
screen  is  not  perfectly  spherical ; for  instance,  if  the  surface  of 
the  lens  (or  in  the  eye  of  the  cornea)  in  place  of  being  spherical 
is  of  greater  curvature  in  the  vertical  than  in  the  horizontal 
meridian.  Evidently  rays  of  light  passing  through  such  a cornea 
or  lens  cannot  be  brought  to  a single  focus  at  a point  on  the 
screen  or  retina,  but  possess  two  linear  foci  ; the  vertical  being 
the  stronger  meridian  will  bring  rays  of  light  to  a focus  nearer 
to  the  lens  than  the  horizontal  or  weaker  meridian,  and  the 
image  of  the  candle  formed  on  the  screen  or  retina  will  thus  be 
blurred.  This  condition  of  things,  if  it  exists  in  the  human 
eye,  is  known  as  astigmatism.  Irregularities  of  the  surface  of 
the  cornea  are,  as  a rule,  the  cause  of  imperfect  vision  of  this 
description. 


NUMERATION  OF  SPECTACLE  LENSES. 

In  the  new  or  metrical  system  the  metre  is  substituted  for  the 
inch  in  numbering  glasses,  the  unit  being  made  sufficiently  small 
so  that  the  number  of  the  lens  generally  in  use  may  be  expressed 
in  whole  numbers.  But  as  we  require  lenses  having  a focal 
distance  of  less  than  one  metre,  and  also  lenses  of  powers  inter- 
mediate to  the  whole  number,  we  employ  fractions  of  a metre. 

The  unit  is  a lens  of  one  metre  focal  length  ; for  con- 
venience it  is  called  a Dioptric , and  for  the  sake  of  brevity  is 
written  D.  The  sign  -j-  before  a number  means  a convex 
glass  ; — a concave  lens  ; Cyl.,  a cylindrical  lens.  Thus  : — 

+ 4 D.  means  convex  4 dioptrics. 

— 4 IT  „ concave  4 „ 

~ -5  IT  „ „ -5  dioptre. 

+ •5  D.  „ convex  „ 


Astigma- 

tism. 


476 


EMME TROP/A,  AMETROPIA. 


Emme- 

TROPIA. 


Ametropia. 


H\  PER- 
METROPIA. 


Symptans. 


At  the  end  of  this  chapter  a table  will  be  found  showing  the 
corresponding  value  of  lenses  under  the  old  and  present  system 
of  numeration. 

EMMETROPIA  AND  AMETROPIA. 

Emmetropia. — An  eye  is  said  to  be  emmetropic  if  when  in 
a state  of  perfect  repose  (the  ciliary  muscle  being  relaxed)  it  is 
directed  to  a distant  object,  the  rays  of  light  proceeding  from 
that  object  are  brought  to  an  exact  focus  on  the  retina.  That  is, 
the  accommodation  of  the  eye  being  at  rest,  parallel  rays  of  light 
are  accurately  focussed  on  the  .yellow  spot  of  the  retina.  The 
vision  of  such  an  eye  for  distant  objects  is  perfect,  and  is  dis- 
turbed by  even  a slightly  convex  lens  held  in  front  of  it ; it 
is  not  improved  by  a slightly  concave  glass. 

If  an  emmetropic  eye  is  examined  by  the  direct  method  with 
the  ophthalmoscope,  at  some  distance,  the  disc  appears  blurred  ; 
but  at  3 or  4 inches  from  the  cornea  a clearly  defined,  erect 
image  is  seen. 

* 

Ametropia. — Eyes  which  are  not  emmetropic  are  ametropic. 
In  ametropia,  the  accommodation  being  at  rest,  parallel  rays  are 
not  united  on  the  retina,  but  are  brought  to  a focus,  either  in  front 
of,  or  else  behind,  the  retina. 

hypermetropia. 

A patient  comes  to  us  complaining  that  in  reading,  writing, 
and  other  close  work,  especially  by  artificial  light  or  in  a gloomy 
atmosphere,  his  sight  fails  him.  After  working  for  a short  time 
he  probably  experiences  a feeling  of  fatigue,  the  words  he  may 
be  reading  become  confused.  It  may  be  he  suffers  from  actual 
pain  over  the  eyebrows,  and  symptoms  such  as  these  oblige  him 
to  discontinue  the  work  upon  which  he  is  engaged.  After 
resting  his  eyes  he  can  see  distinctly,  and  resumes  his  occupa- 
tion ; but  the  same  train  of  symptoms  are  produced  by  a 
return  to  wrork.  On  examining  a person’s  eyes  affected  in 
this  way,  they  may  appear  to  be  healthy,  with  the  exception  of  a 
slight  amount  of  conjunctivitis,  and  the  patient  not  unfrequently 
describes  his  sight  as  being  particularly  good ; but  if  you  place 


HYPERME  TR  OPIA . 


477 


him  at  a distance  of  20  feet  from  a card  of  test  types,  you 
will  discover  that  he  cannot  clearly  see  the  smaller  letters  ; he 
will  probably  also  falter  in  reading  No.  1 test  type  at  12  inches 
distance  from  his  eyes  ; in  fact,  both  his  far  and  near  sight  are 
imperfect.* 

Unless  in  some  exceptional  cases  of  hypermetropia,  to  which 
I shall  presently  refer,  the  patient’s  distant  and  near  sight  are 
improved  by  convex  lenses  placed  before  his  eyes. 

Supposing  a person  comes  to  us  complaining  of  symptoms 
such  as  those  to  which  I have  referred,  we  direct  him  to  stand 
at  a distance  of  20  feet  from  the  test  type,  and  then,  closing 
his  left,  we  find  with  his  right  eye  that  he  can  see  letters  perhaps 
from  No.  200  to  No.  100,  but  he  cannot  make  out  any  of  the 
type  beyond  that  number.  We  then  take  a weak  convex  lens, 
such  as  75  D.,  and  place  it  in  front  of  the  right  eye.  If 
this  glass  improves  the  patient’s  sight,  we  remove  it  and  place 
the  next  stronger  lens  before  his  eye,  and  so  on  until  the  most 
powerful  convex  lens  has  been  found  which  most  improves  his 
sight,  enabling  him,  perhaps,  to  see  No.  25  at  20  feet.  With  this 
lens  the  patient  will  also  veiy  likely  be  able  to  read  No.  1 type 
held  at  12  inches  distant  from  his  eye. 

The  conformation  of  the  eye  in  a case  like  this  is  defective.  In 
by  far  the  majority  of  cases  the  globe  is  too  short  in  its  antero- 
posterior diameter,  the  retina  being  nearer  the  lens  than  it  ought 
to  be  ; thus,  when  the  patient’s  accommodation  is  relaxed  parallel 
rays  of  light  are  not  accurately  focussed  on  the  retina  (Fig.  64). 
To  overcome  this  defect  it  is  necessary  to  bring  the  point  at  which 
the  rays  are  focussed  nearer  the  lens,  so  that  they  shall  unite  on 
the  retina,  and  this  may  be  done  by  placing  a convex  lens  in 
front  of  the  patient’s  cornea,  so  as  to  increase  the  refractive 
power  of  the  media  through  which  the  rays  pass  before  they 
reach  his  retina. 

\\  ith  such  a condition  of  eye  the  patient  unconsciously  uses 
his  ciliary  muscle  so  as  to  increase  the  power  of  his  lens,  and  by 
shortening  its  focal  distance  to  unite  the  rays  of  light  upon  his 
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* The  use  of  test  types  are  explained  at  page  29,  and  at  the  end  of 
this  chapter  a table  of  Mr.  Cowell’s  test  types  will  be  found. 
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Fig.  64. 


letina.  By  active  accommodation  a hypermetropic  patient’s  far- 
sight may  thus  be  rendered  tolerably  clear.  But  when  this 

person  is  working  at  near  objects,  he  is 
compelled  to  exert  an  extraordinary 
amount  of  accommodation  in  order  to 
focus  the  divergent  rays  on  his  retina. 
This  constant  strain  on  the  accommoda- 
tion of  his  eye  not  only  gives  rise  to  con- 
gestion of  its  internal  structures,  and  to 
pain,  conjunctivitis,  and  so  on,  but  the 
effort  of  accommodation  cannot  be  con- 
tinued beyond  a certain  point ; and,  the 
ciliary  muscle  growing  weary,  the  con- 
vexity of  the  lens  diminishes  and  the  pa- 
tient’s sight  instantly  becomes  blurred. 
A convex  glass  placed  before  the  patient’s 
eyes,  by  rendering  rays  more  convergent, 
does  away  with  the  necessity  for  an  in- 
ordinate amount  of  accommodation, 
which  explains  the  relief  hypermetropics 
experience  from  wearing  convex  glasses. 

On  examining  the  eye  of  a hyperme- 
tropic person  in  the  manner  I have  re- 
ferred to,  it  is  evident  that,  when  he  endea- 
vours to  define  the  test  letters  at  20  feet, 
he  may  unconsciously  make  use  of  his 
ciliary  muscle,  and  by  increasing  the  con- 
vexity of  his  lens,  shorten  its  focal  dis- 
tance, and  thus  overcome  to  some  extent 
the  defect  in  the  formation  of  his  eyes. 
And,  as  a matter  of  fact,  hypermetropic 
persons,  especially  young  ones,  make  very 
considerable  use  of  their  accommodation, 
even  when  looking  at  distant  objects; 
indeed,  children  not  unfrequently  entirely 
overcome  their  hypermetropia  in  this  way.  In  order,  therefore,  to 
discover  the  actual  amount  of  hypermetropia  which  exists  in  any 
given  case,  it  is  necessary  to  paralyze  the  ciliary  muscle  with 
ati'opine. 
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For  instance,  we  find  that  a patient  with  his  right  eye  at  20 
feet  can  define  the  letters  No.  100  of  test  types,  but  he  cannot 
make  out  any  of  the  letters  beyond  this  number ; we  find  that 
+ 1 D.  is  the  strongest  lens  with  which  he  can  see  No.  20  at 
20  feet.  This  gives  us  the  degree  of  his  manifest  hypermetropia.  Manifest 
We  now  direct  this  patient  to  drop  a solution  of  sulphate  of  ^ro^opia . 
atropine,  4 grains  to  the  ounce  of  water,  into  his  eyes,  night  and 
morning,  for  three  or  four  days  ; the  action  of  the  ciliary  muscle 
is  thus  completely  paralyzed  ; we  then  place  him  at  20  feet  Iatent> 
from  the  test  types,  and  find  that  with  his  right  eye,  to  see  No. 

20  in  place  of  -f-  1 D.,  he  requires  + 4 D.,  and  is  said  to  have 
1 D.  of  manifest,  3 D.  of  latent,  and  4 D.  total  hypermetropia. 

In  this  way  we  ascertain,  independently  of  the  ciliary  muscle,  Total 
the  amount  of  his  total  hypermetropia,  or  the  real  defect  in  the  hyper- 

■' A metropia. 

refraction  of  his  eye. 

As  a rule,  it  is  well  to  order  a glass  for  such  a patient  of  the  Selection 
mean  strength  between  the  amount  of  total  and  manifest  hyper-  of  glasses- 
metropia.  In  the  case  we  have  been  considering,  + 2.50  D. 
would  suit  the  patient  after  he  had  recovered  from  the  effects  of 
the  atropine.  The  reason  of  this  is,  that  most  hypermetropic 
patients  have  become  so  accustomed  to  over-exert  their  accom- 
modation, that  they  cannot  suddenly  suppress  this  habit,  and  so 
glasses  which  neutralize  the  whole  of  their  hypermetropia  would 
be  too  strong  for  them.  In  time,  however,  they  lose  the  habit 
of  overworking  their  ciliary  muscle,  and  then  they  require  to 
change  their  glasses  for  stronger  ones  than  those  we  at  first 
ordered  for  them. 

Hypermetropic  patients  should  wear  their  glasses  constantly.  Constantly 
The  defect  of  sight  from  which  they  suffer  is  a permanent  one,  Masses 
and  the  strain  on  the  accommodation  which  they  employ  to  & 
overcome  their  error  of  refraction  is  injurious  to  the  eyes. 

In  the  case  of  the  patient  we  suppose  to  be  under  observation, 
we  closed  his  left  eye  and  examined  the  right  one,  and  having 

0 7 . *=>  Examine 

found  out  first  the  amount  or  manifest  hypermetropia  in  the  both  eyes. 

right,  we  now  close  this  eye,  and  examine  the  left  one  in  the 

same  way.  We  may  find  the  sight  of  this  eye  differs  from  the 

right,  and  that  to  see  No.  20  the  patient  will  require  2 in  place 

of  1 D. ; + 2 D.  is  the  strongest  glass  which  gives  him  clear 
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distant  vision  with  the  left  eye.  After  the  application  of  atropine 
we  find  that  + 6 D.  is  the  most  powerful  glass  with  which  he  can 
read  No.  20  at  20  feet  with  this  eye. 

It  is  common  to  find  the  sight  of  the  eyes  differing  in  this  way 
in  cases  of  hypermetropia,  and  it  is  then  advisable  to  order 
different  glasses  for  the  right  and  left  eye.  In  this  case  we  came 
to  the  conclusion  that  -j-  2-5  D.  was  the  glass  to  order  for  the 
right  eye  ; for  the  left,  a difference  between  2 D.,  his  manifest 
hypermetropia,  and  6 D.,  his  total  hypermetropia,  will  give  us 
+ 4 D.  as  the  proper  glass  for  the  left  eye,  so  that  this  patient’s 
spectacles  would  on  the  right  side  contain  + 2’5  D.,  and  on  the 
left  side  +4  U.,  and  these  glasses  he  must  wear  constantly 
for  both  near  and  distant  objects. 

From  the  above  account  of  hypermetropia  and  the  power  a 
person  suffering  in  this  way  has  of  overcoming  his  defective  sight 
by  an  increased  effort  of  accommodation,  it  follows  that,  in  early 
life,  when  the  vigour  of  the  ciliary  muscle  is  perfect,  and  the 
patient  does  not  require  to  exercise  his  eyes  overmuch  on 
near  objects,  his  defective  vision  may  not  be  observed  ; it  is 
only  after  close  application  to  work  that  he  is  conscious  of 
his  imperfect  sight.  Symptoms  of  asthenopia  then  occur,  or, 
it  may  be,  a person  having  a slight  degree  of  hypermetropia, 
manages  to  get  on  very  well,  until  from  some  cause  or  other  his 
general  health  falls  below  par,  the  ciliary  muscle  loses  its  con- 
tractile power,  together  with  the  other  muscles  of  his  body,  and 
excessive  accommodation  being  no  longer  possible,  the  defect  in 
the  refractive  power  of  the  eye  becomes  apparent.  This  leads 
me  to  explain  how  it  happens  that  in  a few  exceptional  cases 
patients  suffering  from  hypermetropia  appear  to  be  benefited  by 
concave  glasses. 

Among  patients  suffering  from  hypermetropia  the  ciliary 
muscle,  from  inordinate  use,  is  apt  to  pass  into  a state  of  spasm, 
contracting  so  violently  that  the  suspensory  ligament  is  greatly  re- 
laxed, and  the  elastic  lens  bulges  forwards  to  such  an  extent  that 
rays  of  light  are  brought  to  a focus  almost  immediately  behind 
its  posterior  surface,  and  therefore  in  front  of  the  retina.  Under 
these  circumstances,  concave  glasses,  by  causing  the  rays  of  light 
to  become  more  divergent,  increase  the  length  of  the  focal  point. 
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and  throw  the  image  back  upon  the  retina,  and  so  improve  the 
patient's  sight,  whereas  a convex  glass,  by  still  further  increasing 
the  refractive  media  through  which  the  rays  have  to  pass,  would 
increase  the  defect  of  sight ; so  that,  although  the  patient’s  eye  is 
hypermetropic,  from  spasm  of  the  ciliary  muscle,  the  focal  dis- 
tance of  the  refractive  media  is  so  much  shortened  that  a con- 
cave glass  is  required  to  throw  the  image  back  on  the  retina.  In 
a case  of  this  kind,  by  paralyzing  the  ciliary  muscle  with  atropine 
the  patient  will  be  able  to  see  clearly  with  a convex,  but  not  with 
a concave,  lens.  Such  an  eye  should  be  kept  under  the  influence 
of  atropine  fora  fortnight  or  three  weeks,  in  order,  if  possible,  to 
break  the  ciliary  muscle  of  the  habit  it  has  acquired  of  passing 
into  a state  of  spasm.  With  proper  convex  glasses  the  patient’s 
hypermetropia  may  then  be  neutralized. 

Instances  of  spasm  of  the  ciliary  muscle  are  most  frequently 
met  with  in  a low  or  moderate  degree  of  hypermetropia,  but  in 
cases  of  excessive  hypermetropia  myopia  is  sometimes  simulated, 
the  patient  bringing  his  book,  or  any  small  object  he  may  be 
engaged  upon,  close  up  to  his  eyes  in  the  way  a shortsighted 
person  does.  The  reason  of  this  is,  that  in  excessive  hyperme- 
tropia from  long-continued  accommodative  effort,  congestion  of 
the  deep  membranes  of  the  eye  is  induced,  leading  to  a certain 
amount  of  amblyopia  (loss  of  sight),  and  to  overcome  the  defec- 
tive sight  the  patient  brings  any  small  objects  close  to  his  eye  so 
as  to  enlarge  its  retinal  image.  Beyond  the  advantage  such 
patients  gain  from  enlargement  of  the  image,  they  are  also  able 
to  bring  an  amount  of  forced  convergence  of  the  optic  axes  to 
aid  them  when  the  object  is  close  to  their  eyes,  and  forced  con- 
vergence, as  I have  already  explained,  is  tantamount  to  an 
excess  of  accommodation,  and  also  of  contraction  of  the  pupil. 
Apparent  myopia  is,  however,  exceptional  in  cases  of  hyperme- 
tropia, and  if  the  ciliary  muscle  is  paralyzed  the  error  of  refrac- 
tion is  at  once  detected,  in  that  convex  and  not  concave  glasses 
assist  the  sight. 

Under  the  heading  of  Presbyopia  I shall  explain  the  symptoms 
of  hypermetropia  when  complicated  with  alterations  in  the  lens 
or  ciliary  muscle,  the  result  of  advancing  years. 

Medium  or  advanced  hypermetropics,  as  a rule,  complain  of 


Concave 

glasses 

improve 

hyper- 

metropia. 


Most 
common 
in  slight 
hyper- 
metropia. 


yper- 
metropia 
plus  pres  - 
byopia. 


482 


HYPERME  TRUE/ A. 


Ophthalmo- 
scopic test 
for  hyper- 
metropia. 


symptoms  of  muscular  asthenopia,  but  among  young  children 
it  is  often  difficult  to  ascertain  which  of  the  test  types  they  can 
really  see;  and  under  many  other  circumstances  it  may  be  very 
advisable  to  detect  the  existence  and  amount  of  hypermetropia 
independently  of  test  types,  and  this  may  be  done  by  means  of 
the  ophthalmoscope. 

In  consequence  of  the  eyeball  being  too  short  from  before 
backwards  in  cases  of  hypermetropia,  it  follows  that,  when  the 
accommodation  is  at  rest,  both  parallel  and  divergent  rays  pass- 
ing through  the  dioptic  media  would  be  brought  to  a focus 
behind  the  retina  ; and  conversely,  the  rays  reflected  from  the 
retina  of  an  hypemertropic  patient  will  emerge  from  the  cornea 
as  divergent  rays.  If  the  retina  of  an ’hypermetropic  eye  is 
examined  by  the  direct  method  with  the  ophthalmoscope,  an  erect 
image  of  the  disc  or  of  one  of  the  retinal  vessels  may  be  seen  at 
about  14  inches  from  the  patient’s  eye — that  is  to  say,  the  rays  of 
light  proceeding  from  the  retina  of  an  hypermetropic  patient  are 
rendered  divergent  by  the  refracting  media,  and  are  brought 
to  a focus  on  the  observer’s  retina  at  a distance  of  about  14 
inches.  That  the  image  thus  obtained  is  an  erect  one  is  proved 
by  its  moving  in  the  same  direction  as  the  observer’s  eye  ; for 
instance,  a patient  is  supposed  to  be  hypermetropic;  we  examine 
his  eye  with  the  ophthalmoscope  without  a convex  lens  either 
in  front  or  behind  the  sight-hole  of  the  instrument.  At  14 
inches  from  the  patient’s  eye  we  should  see  a clear  and  enlarged 
image  of  one  of  the  retinal  vessels ; and  if  we  now  move  our  head 
to  the  left  the  vessel  under  observation  disappears  to  the  left 
beneath  the  iris  ; we  move  our  head  to  the  right,  the  vessel  again 
appears,  and  is  lost  under  the  right  margin  of  the  pupil. 

In  order  to  ascertain  the  amount  of  hypermetropia  by  means 
of  the  ophthalmoscope  we  must  place  a convex  lens  in  front  of 
the  sight-hole  of  the  instrument  of  sufficient  power  to  cause  the 
divergent  rays  of  light  reflected  from  the  patient’s  retina  to 
become  parallel  before  they  reach  the  observer’s  retina.  A 
suitable  convex  glass  of  this  kind  will  thus  overcome  the  fault 
of  the  refractive  power  of  the  patient’s  eye,  and  the  number  of 
the  convex  lens  employed  to  accomplish  this  object  is  the  mea- 
sure of  hypermetropia  from  which  the  patient  suffers. 
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For  instance,  a child  is  brought  to  us  suffering  from  imperfect  Selection 
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sight ; we  examine  his  eye  with  the  ophthalmoscope,  and  find  that 
at  14  inches  we  obtain  a clear  and  erect  image  of  the  patient’s 
retina.  The  observer’s  accommodation  being  relaxed,  he  places 
a low  convex  lens  in  front  of  the  sight-hole  of  his  ophthalmo- 
scope ; the  image  of  the  fundus  of  the  patient’s  eye  is  still  erect 
and  clear  at  14  inches.  One  stronger  lens  after  another  is  then 
applied  to  the  sight-hole  of  the  instrument,  until  we  no  longer 
obtain  an  erect  image  of  the  fundus,  rays  of  light  refracted  from 
the  retina  having  been  converted  from  divergent  to  parallel  rays 
in  passing  through  the  convex  lens  of  the  ophthalmoscope.  The 
weakest  convex  glass  which  produces  this  effect  is  a measure  of 
the  hypermetropia  from  which  the  patient  suffers,  and  must  be 
ordered  as  the  glasses  which  he  is  to  wear  to  overcome  his  defect 
of  vision.  In  making  an  examination  of  this  kind  it  is,  as  I have 
before  observed,  necessary  to  relax  one’s  own  accommodation ; 
with  a little  practice,  however,  there  is  not  much  difficulty  in 
acquiring  this  power,  and  the  ophthalmoscope  then  becomes  a 
valuable  aid  in  the  diagnosis  of  hypermetropia. 

Keratoscopy. — In  cases  of  hypermetropia  the  light  and  shade  Kerato- 
formed  within  the  area  of  the  pupil  moves  in  a direction  opposite  testfor 
to  that  in  which  the  mirror  of  the  ophthalmoscope  is  rotated  myopia 
(p.  38).  To  discover  by  this  method  the  amount  of  hyperme- 
tropia, the  patient’s  eye  being  under  the  influence  of  atropine, 
place  a weak,  and  then  a stronger,  convex  lens  in  front  of  the 
sight-hole  of  the  instrument,  until  the  image  moves  in  the  same 
direction  as  that  in  which  the  mirror  is  rotated.  The  weakest 
convex  lens  which  thus  converts  the  refraction  from  that  of  an 
hypermetropic  into  that  of  a myopic  eye  will  be  about  1 D. 
stronger  than  the  lens  we  should  order  our  patient  to  wear. 

Strabismus  commonly  results  from  hypermetropia ; in  fact,  Strabismus 
two-thirds  of  the  cases  of  convergent  squint  are  associated  with  hyplTf  °f 
hypermetropia.  A squint,  or  want  of  co-ordinate  action  between  metropia. 
the  recti  muscles,  usually  manifests  itself  in  early  life,  in  fact,  as 
soon  as  a child  begins  to  use  his  sight  for  near  objects  ; it  is 
caused  in  this  way.  Branches  of  the  same  nerve  supply  both 
the  internal  rectus  and  the  ciliary  muscle,  and  the  stimulus 
which  causes  the  latter  to  contract  will  effect  the  internal  rectus 

I I 2 


484 


MYOPIA. 


Myopia. 


Due  to 
increased 
length  of 
globe. 


in  a proportionate  degree.  But  in  a hypermetropic  eye  the 
ciliary  muscle  is  in  a state  of  constant  contraction,  even  for 
distant  objects,  which  means  a corresponding  call  on  the  two 
recti.  Hence,  fQr  near  objects  the  strain  on  the  ciliary  muscle 
becomes  excessive.  The  patient  converges  more  than  the  object 
fixed  requires  ; he  cannot  see  with  the  two  eyes  at  once.  One 
eye  or  the  other  is  deviated  inwards,  in  such  a manner  that  the 
visual  line  passes  to  the  proximate  side  of  the  object  fixed,  while 
the  other  fixes  it  accurately.  In  this  way  the  foundation  for 
a convergent  strabismus  is  laid.  Ultimately,  the  patient 
unconsciously  finds  out  that  it  is  preferable  to  mentally 
suppress  the  sight  in  one  eye  and  look  with  the  other,  rather 
than  to  enjoy  binocular  vision,  since  the  advantages  of  the 
latter  are  counterbalanced  by  the  continual  strain  and  fatigue 
on  the  recti  (see  Strabismus , p.  462). 

MYOPIA. 

In  cases  of  myopia  the  eyeball  is  too  long  from  before  back- 
wards, so  that  when  the  accommodation  is  at  rest  rays  of  light 
are  brought  to  a focus  in  front  of  the  retina.  The  posterior  part 
of  the  globe  of  the  eye  in  myopia  protruding  so  far  backward 
that,  although  the  cornea  and  crystalline  lens  may  be  normal, 
nevertheless,  rays  of  light  passing  through  them  are  focussed 
anterior  to  the  retina.  This  condition  of  things  may  be  illus- 
trated by  means  of  a candle,  lens  and  screen.  If  the  light  and 
the  lens  are  so  placed  that  parallel  rays  from  the  candle  are 
accurately  focussed  on  the  screen,  which  is  then  withdrawn  a 
short  distance  backwards,  the  image  of  the  candle  at  once 
becomes  blurred.  Under  these  circumstances,  if  a suitable 
concave  glass  is  placed  between  the  candle  and  the  lens  it  will 
cause  the  rays  of  light  falling  upon  the  original  lens  to  diverge 
to  such  an  extent  that  they  are  accurately  focussed  upon  the 
screen,  and  the  image  of  the  candle  is  then  clearly  defined. 

In  some  instances  of  myopia  the  length  of  the  eye  from  before 
backwards  has  been  known  to  measure  a third  more  than  that 
of  the  emmetropic  eye,  so  that  the  patient’s  accommodation 
being  at  rest,  it  is  impossible  for  parallel  rays  to  be  brought  to  a 
focus  on  the  retina  (Fig.  65).  The  pathological  changes  which 
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Fig.  65. 


give  rise  to  posterior  staphyloma  have  been  described  (p.  3IO)> 
so  that  at  present  we  need  only  refer  to  the  symptoms  and  the 
appropriate  treatment  of  errors  of  refrac- 
tion arising  from  this  condition. 

The  diagnosis  of  myopia  is  a matter  of 
no  great  difficulty;  the  patient’s  distant 
vision  is  confused,  but  his  sight  is  imme- 
diately improved  if  a suitable  concave 
glass  is  held  before  his  eyes.  In  the 
majority  of  cases,  although  the  distant 
sight  is  very  defective,  vision  for  near 
objects  is  excellent.  The  reason  of  this 
is,  that  a myopic  patient,  from  the  peculiar 
conformation  of  his  eyes,  is  able  to  define 
small  objects  brought  close  to  his  face, 
and  the  nearer  the  object  is  to  the  eye 
the  larger  is  the  image  it  forms  on  the 
retina.  The  power  which  short-sighted 
persons  possess  of  seeing  very  small 
objects,  is  increased  because  their  pupils 
are  always  largely  dilated,  and  so  they 
require  less  light  to  illuminate  an  object 
than  people  ordinarily  do.  But  when  we 
come  to  examine  more  closely  into  the 
condition  of  their  sight,  we  find  that 
scarcely  28  per  cent,  of  myopic  persons 
have  a normal  acuity  of  vision,  and  in 
a considerable  number  of  cases  one  or 
both  eyes  are  affected  with  a central 
scotoma  arising  from  choroidal  haemor- 
rhage, or  from  a posterior  staphyloma 
which  has  invaded  the  polar  region  of  the 
eye  ; detachment  of  the  retina,  softening 
of  the  vitreous,  or  a cataract,  sometimes 
complicate  cases  of  myopia.  In  order  to 
guard  a myopic  eye  from  these  complications,  it  is  necessary 
to  o\  gi  come  the  enor  of  refraction  from  which  the  patient  suffers 
in  early  life,  by  means  of  proper  concave  glasses. 
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Many  short-sighted  persons  have  a peculiar  habit  of  halt 
closing  their  eyes  when  looking  at  distant  objects  ; the  reason 
for  this  is,  that  by  nearly  closing  the  eyelids,  the  circles  of 
diffusion  of  light  otherwise  formed  on  the  retina  are  lessened. 
This  fact  may  be  demonstrated  by  rendering  an  emmetropic  eye 
myopic  by  means  of  a convex  lens  held  in  front  of  the  eye  ; 
such  a lens  makes  all  distant  objects  appear  blurred,  because 
the  rays  of  light  passing  through  it  are  focussed  anterior  to  the 
retina.  Under  these  circumstances,  if  the  eyelids  are  half  closed 
an  improvement  in  vision  is  at  once  apparent  for  the  reason 
above  referred  to. 

As  a rule,  myopic  eyes  are  large  and  prominent ; they  feel 
somewhat  hard  on  pressure,  but  the  lengthening  of  the  globe 
posteriorly  is  the  essential  feature  of  by  far  the  majority  of 
cases  of  myopia.  This  condition  may  be  augmented  through 
the  increased  pressure  exercised  by  the  ocular  muscles  on  the 
globe  of  the  eye  (p.  310). 

Muscular  asthenopia  and  external  strabismus  are  often  met 
with  in  myopic' patients.  I have  before  remarked  the  con- 
vergence of  the  eyes  on  a near  object  and  their  accommodation 
takes  place  simultaneously,  the  one  act  provoking  the  other  ; 
but  in  cases  of  myopia,  to  see  near  objects  it  is  only  necessary 
for  a person  to  use  a very  small  amount  of  his  accommodation 
in  order  that  he  may  focus  rays  of  light  on  his  retina.  The 
effort  of  accommodation  being  feeble,  the  act  of  convergence  is 
also  weak,  and  it  requires  an  inordinate  exertion  on  the  part  of 
a patient  to  force  the  internal  recti  muscles  to  converge  the 
eyes  upon  a near  object.  At  the  same  time,  in  consequence  of 
the  frequent  ellipsoidal  form  of  the  eyeball  in  myopia,  its  mobility 
is  restricted  (see  Strabisvms).  In  myopia,  therefore,  the  con- 
vergence of  the  eyes  has  not  only  to  be  maintained  habitually 
because  the  patient  is  short-sighted,  but  this  convergence  has  to 
be  kept  up  by  an  inordinate  action  on  the  part  of  the  internal 
recti  muscles  for  the  reasons  above  referred  to,  and  hence 
the  symptoms  of  muscular  asthenopia  and  external  strabismus 
are  acquired  by  myopic  patients.  To  overcome  the  trouble  to 
vision  caused  by  the  diplopia,  the  patient  acquires  the  habit  of 
mentally  ignoring  the  sight  in  the  diverging  eye,  and  ultimately 
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it  becomes  amblyopic.  Dr.  Landolt,  however,  explains  this 
condition  as  follows.  He  remarks  that  a myope  demands  but 
little  accommodation.  Now  he  can  most  easily  relax  the 
accommodation  by  converging  as  little  as  possible.  When  this 
tendency  is  pushed  to  excess  it  ends  in  the  exclusion  of  one  eye 
from  vision,  and  renders  the  visual  lines  for  near  vision  nearly 
parallel,  and  for  distant  vision  divergent.  This  is  the  beginning 
of  the  strabismus  divergens,  which  shows  a tendency  to  increase, 
especially  when  it  is  confined  to  one  eye. 

A short-sighted  person  suffering  from  muscular  asthenopia  Asthenopia, 
complains  of  symptoms  very  similar  to  those  of  a patient  affected 
with  accommodatory  asthenopia.  His  vision  is  perhaps  clear 
when  he  commences  his  work,  for  he  can  then  bring  his  optic 
axes  accurately  to  converge  upon  it.  But  after  a certain  amount 
of  work  his  eyes  fill  with  tears.  The  patient  experiences  a 
sensation  of  weariness  and  slight  aching  pain,  and  he  is  compelled 
to  discontinue  his  occupation ; after  a period  of  rest  he  can 
resume  his  work  for  a limited  time.  Inflammations  of  the 
margins  of  the  eyelids,  styes,  and  epiphora  are — together  with 
headache — frequently  met  with  in  myopia  ; these  symptoms 
are  induced  by  abnormal  muscular  tension,  and  are  only  to  be 
cured  by  the  use  of  proper  glasses. 

We  frequently  find,  especially  among  young  people  affected 
with  perhaps  only  a slight  amount  of  myopia,  that  symptoms  of 
accommodatory  asthenopia  exist,  and  on  examining  their  eyes 
with  the  ophthalmoscope  we  find  that  the  optic  disc  is  extremely 
congested.  In  the  greater  number  of  such  cases  excessive 
spasm  of  the  ciliary  muscle  exists,  and  this  must  be  overcome 
by  keeping  the  muscle  paralyzed  for  a month  or  six  weeks  by  the 
instillation  of  a strong  solution  of  atropine.  After  the  effect  of 
this  drug  has  passed  away  the  patient  must  be  supplied  with 
proper  concave  glasses. 

Ophthalmoscopic  Examination  • in  Myopia.  — The  direct  Ophthalmo- 
method  of  examination  being  employed,  in  consequence  of  the  myopia, 
abnormal  length  of  the  eyeball  from  before  backwards,  rays  of 
light  emerging  from  the  cornea  intersect  immediately  in  front  of 
the  myopic  eye,  so  that  the  image  they  form  on  the  observer’s 
retina  is  an  inverted  one.  If  the  observer  be  nearer  the  patient’s 
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eye  than  where  the  rays  unite,  he  will  not  see  the  optic  disc.  So 
that,  if  on  going  close  to  the  patient  the  observer  cannot  see  any 
details  of  the  fundus,  clearly  the  patient  is  myopic.  But  if  the 
observer’s  eye  is  sufficiently  far  removed  from  the  patient’s  to 
receive  the  convergent  rays  optic  after  they  have  united  and 
crossed,  he  will  see  an  inverted  image  of  the  disc.  The  inverted 
image  moves  in  the  opposite  direction  to  that  of  the  observer’s  eye. 

Keratoscopy. — In  cases  of  simple  myopia  the  image  of  light 
and  shade  move  in  the  same  direction  as  that  in  which  a con- 
cave mirror  is  rotated,  and  the  rapidity  of  movement  and  curva- 
ture of  the  shadow  are  the  same  in  all  meridians. 

Treatment  of  Myopia. — Supposing  a patient  applies  to  us 
complaining  that  he  is  unable  to  define  distant  objects  clearly, 
but  can  see  small  type  held  close  to  his  eyes,  we  direct  him 
to  place  himself  at  20  feet  distance  from  the  test  types,  and 
we  examine  first  one  eye  and  then  the  other  ; it  may  be  at  this 
distance  the  patient  can  make  out  letters  No.  100  with  the  right 
eye,  but  with  the  left  can  only  see  No.  169 ; we  then  ascertain 
the  weakest  concave  glass  with  which  the  patient  can  distinctly 
make  out  No.  25  at  20  feet,  first  the  right  eye  and  then  the  left 
being  examined.  The  weakest  concave  glasses  which  give  the 
best  attainable  sight  at  20  feet  may  be  ordered  for  a patient  not 
suffering  from  a high  degree  of  myopia ; these  are  the  only 
glasses  he  will  require  either  for  near  or  for  distant  vision.  It  is 
necessary  to  be  careful  to  order  the  weakest  concave  lens  which 
gives  the  best  attainable  sight  at  20  feet,  because  with  a more 
powerful  glass  the  patient  may  see  equally  well  by  making  use 
of  his  accommodation,  and  so  neutralizing  the  divergent  action 
on  the  rays  of  light  of  the  too  concave  lens.  It  is  in  this  way 
that  an  emmetropic,  or  even  a hypermetropic  eye,  may  see 
clearly  with  a slightly  concave  lens  held  before  it. 

\Ve  must  bear  in  mind  the  fact  that  the  treatment  of  short-sighted 
patients  by  means  of  lensesps  to  be  directed  towards  increasing 
the  distance  at  which  near  and  far  objects  may  be  clearly  seen. 
It  requires  a little  practice,  however,  for  an  individual  first  using 
concave  lenses — especially  for  near  objects — to  overcome  the 
habit  he  has  formed  of  exerting  an  inordinate  amount  of  con- 
vergence of  his  eyes  on  the  object,  so  that  for  near  sight  he 
may  object  to  glasses  which  neutralize  his  myopia  for  distance 
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Unless,  however,  a short-sighted  person  can  see  ordinary  size 
print,  or  work  at  12  inches,  it  is  advisable  for  him  to  use 
concave  glasses,  because  it  is  when  employed  on  near  work  that 
accurate  images  are  necessary,  and  these  the  myopic  patient 
can  only  obtain  by  harmful  approximation  of  the  object  to  his 
eyes.  The  only  way  to  overcome  this  difficulty  is  by  the  use  of 
concave  lenses.  Spectacles  are  less  necessary  for  distance, 
because  a short-sighted  person  may,  if  he  chooses,  pass  through 
the  world  and  only  see  a small  portion  of  it ; though  he  thus 
loses  the  advantage  of  the  unconscious  education  which 
observance  of  the  world  and  its  ways  imparts. 

The  question  frequently  arises  with  reference  to  the  advisability 
of  neutralizing  a difference  which  may  exist  in  the  eyes  of 
myopic  patients — are  we  to  attempt  to  overcome  this  difference 
by  appropriate  lenses  for  the  right  and  left  eye.  The  rule  is  in 
cases  of  this  kind  not  to  order  lenses  of  different  power  for  the 
two  eyes,  but  to  furnish  both  eyes  with  glasses  that  suit  the  best 
eye;  for  instance, — 4 D.  is  the  weakest  lens  which  gives  the  best 
sight  to  the  right  eye,  but  the  myopia  in  the  left  eye  is  neutralized 
by  — 5 D.  Do  not  order  No.  4 for  the  right  eye,  and  5 for  the 
left,  but  give  the  patient  — 4 D.for  both  eyes.  In  some  few  cases 
it  may  be  necessary  to  obtain  the  best  possible  vision,  and  to  try 
and  overcome  the  difference  between  the  two  myopic  eyes  with 
appropriate  lenses  for  each  eye  ; under  these  circumstances,  how- 
ever, the  vision  is  not  unfrequently  rendered  indistinct,  in  con- 
sequence of  the  unequal  size  of  the  retinal  images  formed  by 
lenses  of  different  powers.  As  I have  before  remarked,  there  are 
exceptions  to  the  above  rule ; in  consequence  of  the  existence 
of  excessive  posterior  staphyloma,  or  some  other  complication, 
the  vision  is  so  indistinct  that  the  patient  has  to  bring  objects 
quite  close  to  his  eyes  in  order  that  he  may  see  them.  To  over- 
come this  condition  a concave  lens  of  high  power  may  be  ne- 
cessary, but  the  image  of  the  object  is  so  much  reduced  in  size 
that  the  already  imperfect  retina  is  unable  to  appreciate  it.  Under 
these  conditions,  insufficiency  of  the  internal  recti  muscles  may 
complicate  the  case.  If  a myopic  patient’s  sight  is  therefore  so 
defective  that  he  is  unable  to  read  No.  3 types  unless  he  brings 
the  type  to  within  3 or  4 inches  of  his  eyes,  it  is  not  desirable 
to  order  spectacles  for  reading  or  near  work. 


Lens  for 
best  eye. 
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It  is  a matter  of  some  importance  that  glasses  for  correcting 
myopia  should  be  placed  close  to  the  eyes  ; for  if  concave  lenses 
are  placed  at  an  unnecessary  distance  from  the  eyes  it  may  lead 
to  the  employment  of  higher  powers  than  would  otherwise  be 
required. 

High  Suppose  that  a myopic  patient  can  read  about  5 of  Cowell  at 

degrees  of  . “ b j T,  . , 

myopia.  12  inches,  but  not  beyond  that  distance.  If  we  give  such  a 
patient  the  weakest  glasses  for  reading  which  neutralize  his 
myopia  for  distance,  he  is  apt  to  complain  of  pain  in  his  eyes 
when  he  attempts  to  use  these  glasses  on  near  objects  in  order 
to  focus  the  divergent  rays  of  light  on  his  retina.  He  has,  in 
fact,  been  accustomed  while  working  at  near  objects  to  relax  his 
accommodation.  If  we  give  him  strong  concave  glasses  which 
entirely  neutralize  his  myopia,  and  which  would  therefore  neces- 
sitate his  employing  his  full  power  of  accommodation  for  near 
objects,  the  ciliary  muscle  not  being  accustomed  to  work  of  this 
kind  fails  to  respond  to  the  demand  made  upon  it.  Under  these 
circumstances  order  the  weakest  glasses  by  which  fhe  patient 
can  see  2 or  3 test  types  at  16  inches.  After  he  has  worn  these 
for  a time,  and  brought  his  ciliary  muscle  into  working  order,  he 
will  probably  take  to  stronger  glasses. 

Presbyopia  It  is  generally  supposed  that  as  short-sighted  persons  advance 
and  myopia.  -n  years  t]icir  myopia  will  be  neutralized  by  presbyopia  ; but 
when  we  remember  that  the  latter  condition  is  simply  a senile 
insufficiency  of  accommodation,  it  follows  that  myopics,  although 
they  may  not  be  aware  of  the  change,  are  nevertheless  affected 
by  it.  As  a rule,  however,  short-sighted  persons  do  not  require 
spectacles  before  they  are  sixty  years  of  age,  and  are  then  often 
benefited  by  weak  convex  glasses  for  reading  and  concave 
glasses  for  distance.  Should  their  myopia  have  been  of  high 
degree,  so  that  the  patient  is  unable  to  read  No.  2 or  3 test 
types  beyond  8 inches,  then,  as  complete  loss  of  accommoda- 
tion is  brought  about  by  advancing  years,  they  will  still  read 
clearly  at  about  8 inches,  but  will  not  see  distinctly  either  beyond 
or  within  that  distance  ; and  so  as  a rule  no  glasses  are  required 
in  such  a case,  the  patient  is  presbyopic  without  knowing  it. 
Correction  of  Some  further  observations  on  cases  of  myopia  complicated  by 
byophth  d presbyopia  will  be  found  in  the  next  section, 
moscope.  We  can  form  an  idea  of  the  degree  of  myopia  by  means  of  the 
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ophthalmoscope  ; for,  as  I have  already  explained,  we  get  an 
erect  image  of  the  fundus  of  a myopic  eye  if  we  place  the 
ophthalmoscope  very  close  up  to  the  patient’s  eye  ; but  to  obtain 
an  erect  image  beyond  the  point  at  which  the  converging  rays 
cross,  we  must  fix  a concave  lens  behind  the  sight-hole  of  the 
instrument  ; and  the  strength  of  this  correcting  lens  will  enable 
us  to  form  an  idea  of  the  degree  of  myopia  from  which  the 
patient  is  suffering  ; provided  that  in  making  the  examination 
we  can  ignore  the  fact  that  we  are  looking  at  a near  object,  and 
use  no  accommodative  effort,  so  as  to  allow  parallel  rays  of  light 
to  be  focussed  on  our  retina.  The  reason  of  this  is,  that  if  we 
advance  the  ophthalmoscope  sufficiently  near  to  the  myopic  eye, 
we  shall  receive  from  it  converging  rays  which  will  form  an  erect 
image  on  our  retina.  But  beyond  the  point  at  which  these  con- 
verging rays  cross  one  another  an  inverted  image  would  be 
focussed  on  our  retina,  unless  the  converging  rays  are  rendered 
parallel  by  means  of  a concave  lens  placed  in  front  of  our  own 
emmetropic  eye.  The  weakest  concave  lens,  therefore,  which 
renders  these  converging  rays  parallel, so  as  to  enable  us  without 
any  accommodative  effort  to  observe  an  erect  image  of  the 
patient’s  retina,  will  give  us  an  idea  of  the  existing  myopia.* 


* The  following  table,  compiled  by  Mr.  Edgar  Browne,  shows  at  a 
glance  existing  errors  of  refraction  as  demonstrated  by  the  ophthal- 
moscope : — 
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Keratoscopy. — This  method  of  examining  the  eye  has  been 
already  explained  (p.  38).  If  the  image  of  light  and  shade 
formed  on  the  retina  moves  in  the  sajne  direction  as  that  in 
which  the  concave  mirror  is  rotated  the  case  is  one  of  simple 
myopia.  To  determine  the  amount  of  the  myopia  we  must  place 
first  one  and  then  another  concave  lens  in  front  of  the  patient’s 
eye,  until  we  find  that  the  image  moves  in  the  opposite  direction 
to  that  in  which  the  mirror  is  rotated.  Supposing  we  find  the 
light  and  shadow  moving  in  the  same  direction  as  the  mirror 
with  a concave  3 D.  lens  in  front  of  the  patient’s  eye.  We  then 
try  4 D.  ; if  the  image  now  moves  in  the  opposite  direction 
the  myopia  is  not  more  than  four  dioptrics,  if  it  is  were  the 
concave  4 D.  would  have  left  some  of  the  myopia  uncorrected. 
So  that  the  myopia  is  therefore  between  4 D.  and  5 D. 

Myopia  is  largely  due  to  civilization  ; that  such  is  the  case  is 
evident  to  those  who  have  had  to  deal  with  masses  of  people 
removed  from  the  centres  of  civilization  ; among  such  people 
myopia  is  almost  unknown,  whereas,  from  statistics  elaborated 
in  Germany,  of  10,000  students,  no  less  than  1,800  were  found 
to  be  suffering  from  defects  of  refraction.  Of  these  1,000 
were  due  to  myopia ; in  ten  cases  the  affection  was  here- 
ditary. Among  the  children  of  village  schools  the  per- 
centage of  children  affected  with  myopia  was  i’4,  whereas  it  rose 
to  1 1 '4  per  cent,  in  the  town  schools.  Of  these  latter  in  the 
primary  schools  myopia  affected  67  per  cent,  of  the  scholars,  in 
medium  schools  103  per  cent.,  and  in  the  high  schools  26'2  per 
cent.  In  the  high  schools  more  than  half  of  the  pupils  in  the 
upper  classes  are  myopic.  Myopia  is  in  this  country  frequently 
acquired  by  those  who  have  to  do  fine  work,  often  carried  on  in 
a bad  light,  as  in  the  instance  of  watchmakers,  engravers,  &c. 

These  facts  speak  for  themselves  : it  is  evident  that  among 
young  people  the  constant  application  of  the  eyes  to  near  objects, 
such  as  reading  and  writing,  causes  myopia.  This  result  is 
increased  in  proportion  as  the  light  is  imperfect,  or  from  faulty 
position  of  the  scholars  the  book  or  writing  upon  which  they  are 
engaged  is  brought  too  close  to  the  face  ; over-work,  therefore, 
especially  in  a bad  light,  is  the  direct  cause  of  myopia.  The 
secondary  causes  are  bad  print,  too  small  a type,  and  slight 
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haziness  of  the  cornea.  In  fact  all  those  conditions  which  oblige 
young  persons  to  seek  a larger  retinal  image  by  the  approxima- 
tion of  the  object  under  observation  close  to  their  eyes,  conse- 
quently a good  side  light  and  properly  arranged  desks,  together 
with  well-printed  books,  should  be  provided  by  all  school 
authorities  ; and  if  myopic  pupils  are  found  who  cannot  read 
small  type  with  comfort  at  12  or  14  inches  from  the  eye,  they 
should  wear  concave  glasses. 

PRESBYOPIA. 

From  the  age  of  twenty  to  three  score  years  and  ten  the  Presbyopia. 
acuity  of  vision  decreases,  but,  in  addition  to  this,  the 
accommodative  energy  diminishes  with  advancing  age,  the 
ciliary  muscle  gradually  losing  its  power  and  the  elasticity  of  the 
lens  diminishing,  so  that  by  the  time  a person  is  forty-five  years  Age  at 
of  age  he  is  unable  to  focus  near  objects  on  his  retina.  It  is  usually 
evident,  however,  that  small  print  must  be  held  within  a distance  commences- 
of  from  12  to  13  inches  from  a person’s  eyes  in  order  that  a 
sufficiently  large  image  of  the  letters  may  be  formed  on  his 
retina  to  enable  him  to  see  them  distinctly.  The  necessity  for 
approximating  an  object  like  this  to  the  eye  is  increased  if  the 
sensibility  of  the  retina  to  light  diminishes,  as  it  does  with 
advancing  years  ; consequently  in  aged  persons,  as  the  nerve 
becomes  less  sensitive,  obliging  the  individual  to  bring  small 
objects  close  to  his  eyes,  his  power  of  accommodation  fails  him, 
and  so  symptoms  of  presbyopia  are  induced.  Such  a person  can 
see  clearly  at  a distance,  and  with  a proper  convex  lens  can 
define  the  smallest  type  at  twelve  inches  from  his  eyes. 

A patient,  forty-five  years  of  age  or  upwards,  comes  to  us  Glasses, 
stating  that  he  has  had  excellent  sight  all  his  life,  but  that  he 
now  finds  difficulty  in  reading  small  type,  especially  by  candle- 
light. He  can  see  No.  25  at  20  feet,  but  cannot  read  No.  1 
at  12  inches.  He  can  perhaps  make  out  No.  4 if  the  type  is 
held  16  inches  from  his  eyes.  With  + 1 D.,  he  sees  No.  1 
at  12  inches  from  his  eyes,  but  these  glasses  disturb  his  distant 
vision  ; in  fact,  he  sees  better  without  glasses,  unless  for 
reading,  writing,  and  such  like  work. 

Patients  suffering  from  presbyopia  instinctively  seek  a bright 
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light,  so  that  they  can  sometimes  see  small  type  without  glasses 
if  a bright  light  is  placed  between  their  eyes  and  the  book  they 
are  reading.  The  reason  of  this  is,  that  in  a very  bright  light 
the  pupil  contracts  so  completely  that  the  circles  of  diffusion 
otherwise  formed  on  the  retina  are  diminished,  and  the  indi- 
vidual’s sight  is  in  this  way  improved.  That  the  contraction  of 
the  pupil  is  the  cause  of  the  improvement  of  vision  is  demon- 
strated by  the  fact  that  presbyopic  persons,  when  looking 
through  a pin-hole  in  a card,  find  that  their  sight  is  improved  ; 
a test  of  this  kind  is  useful  to  distinguish  errors  of  refraction 
from  loss  of  sight  depending  on  disease  of  the  retina  or  some  of 
the  deep  structures  of  the  eye,  which  would  not  be  assisted  by 
looking  through  a minute  hole. 

The  correct  lenses  to  overcome  presbyopia  depend  upon  the 
age  of  the  individual ; the  rule  is,  at  forty-five  years  of  age  to 
order  -}-  i D.,  and  increase  the  strength  of  the  glasses,  as  in 
the  following  table  : — 


Age. 

Dioptres. 

Age. 

Dioptres. 

45 

1 

I 

65 

4-50 

50 

2 

70 

5-5o 

55 

n 

6 

75 

6 

60 

4 

So 

7 

There  are  however  exceptions  to  this  rule,  for  instance,  a person 
has  been  slightly  hypermetropic  all  his  life,  but  through  the  aid 
afforded  him  by  his  ciliary  muscle  he  has  overcome  his  defective 
refraction,  and  managed  to  focus  both  parallel  and  divergent  rays 
of  light  on  his  retina.  But  when  this  person  arrives  at  about  the 
age  of  forty  or  forty-five,  his  ciliary  muscle  becomes  less  active, 
and  his  lens  firmer,  so  that  he  now  has  difficulty  in  overcoming 
his  hypermetropia  by  any  effort  of  accommodation,  and  so  both 
his  near  and  far  sight  are  defective.  In  a case  of  this  kind  at 
20  feet  the  patient  may  be  unable  to  see  any  of  the  letters  beyond 
No.  ioo,  but  with  a + i D.  he  reads  No.  25,  so  that  we  may 
presume  that  about  + I'J  D.  will  cover  his  hypermetropia,  but 
as  this  individual  is  forty-five  years  of  age,  he  will  require  -f  ] U. 
convex  to  neutralize  his  presbyopia,  consequently  we  order  him 
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glasses  of  + 1-50=2-50  + D.  As  the  patient  advances  in  life,  he 
will  require  an  increase  of  one  dioptric  for  every  five  years,  in 
addition  to  the  + 1-50  dioptrics  to  cover  his  hypermetropia.  For 
instance,  a patient  has  always  worn  + 4 D.  lenses  to  overcome 
his  hypermetropia,  and  he  is  now  sixty  years  of  age;  for  his  pres- 
byopia he  requires  + 4 D.,  add  to  this  T 4 for  his  hypermetropia, 
and  we  order  +4  D.  for  reading,  writing,  and  so  on,  but  for 
oi'dinary  use  at  a distance  this  individual  only  requires  + 4 D. 

No.  8 would  greatly  inconvenience  him,  and  to  overcome  this 
condition  of  things,  his  spectacles  may  be  so  arranged  that  the 
upper  portion  of  each  glass  contains  a + 4 D.,  and  the  lower 
half  + 8 D,  Under  these  conditions  in  raising  his  eyes  for 
distant  objects,  the  patient  looks  through  + 4 D.  glasses,  and  in 
casting  down  his  eyes  for  reading  and  writing,  he  sees  through 
+ 8 D. 

Lastly,  with  advancing  years  the  near  point  of  vision  not  only  Retina  less 

J ’ 0 J 1 . sensitive 

recedes  from  the  eyes,  but  in  different  degrees  among  various  with  age. 
people  the  retina  becomes  less  sensitive  to  light,  so  that  some 
presbyopic  people  are  obliged,  as  far  as  possible,  to  enlarge  the 
retinal  image  of  all  small  objects,  such  as  printed  matter  upon 
which  they  may  be  engaged  ; and  to  increase  the  size  of  the 
retinal  image  they  are  in  the  habit  of  bringing  the  type  close  to 
their  eyes  although  using  powerful  convex  glasses.  The  habi- 
tual approximation  of  small  objects  to  the  face  necessitates  an 
increased  convergence  of  the  eyes  upon  the  object,  and  as  in 
these  cases  the  accommodation  is  in  abeyance,  discord  in  what 
should  be  harmonious  action  is  the  result  with  a proportionate 
amount  of  strain  on  the  eyes,  and  not  unfrequently  increased 
intra-ocular  blood  stasis  and  faulty  nutrition  of  the  retina  and 
other  structures  of  the  eye.  We  may,  however,  overcome  this 
difficulty  by  directing  the  patient  to  read  with  a hand  (convex) 
glass  through  which  he  looks  with  one  eye,  and  thus  prevent 
the  necessity  for  converging  his  eyes  on  the  object  upon  which 
he  is  engaged. 

ASTIGMATISM. 

By  astigmatism  we  mean  that  condition  of  one  or  both  eyes  Astigma- 
in  which  the  curvature  of  their  vertical,  horizontal,  or  some  one  Tls  "1‘ 
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or  more  of  the  intermediate  meridians  of  the  eyes  is  not  per- 
fectly spherical  ; it  may  be  one  of  these  meridians  is  more 
convex  than  some  other  meridian  ; in  fact,  there  can  be  endless 
varieties  of  this  kind,  but  for  all  practical  purposes  we  may  con- 
fine our  attention  to  irregularities  thus  caused  in  the  refraction 
of  the  eyes  by  congenital  anomalies  in  the  curvature  of  the 
cornea.  I say  congenital  anomalies,  because  I need  not  here 
refer  to  those  cases  of  astigmatism  resulting  from  a wound  of 
the  cornea  such  as  that  which  is  sometimes  met  with  after  ex- 
traction of  a cataract,  conical  cornea,  and  so  on.  For  the  same 
reason  I may  exclude  those  obscure  cases  of  astigmatism 
resulting  from  defects  in  the  lens,  whether  congenital  or  arising 
from  irregular  action  of  certain  fibres  of  the  ciliary  muscle. 

By  astigmatism  we  mean  that  condition  of  an  eye  in  which 
the  curvature  of  its  different  meridia  are  not  equal.  In  the 
sense  in  which  we  shall  use  the  term,  the  fault  in  the  refracting 
meridia  of  the  eye  depends  on  irregularities  of  the  curvature  of 
the  cornea,  deviating  to  such  a degree  from  the  spherical  form 
as  to  interfere  with  the  perfection  of  sight,  and  so  some  of  the 
rays,  from  any  radiant  point  in  view,  are  brought  to  a focal  line 
instead  of  a focal  point  on  the  retina. 

It  is  evident  if  an  irregularity  in  the  curvature  of  the  cornea 
exists  that  rays  of  light  passing  through  such  a cornea  must  be 
irregularly  refracted,  and  cannot  all  be  brought  to  the  same 
focus  on  the  retina,  so  that  an  object  seen  by  such  an  eye  is 
blurred  and  indistinct. 

For  instance,  a person  about  twenty-five  years  of  age  consults 
us,  complaining  that  so  long  as  he  can  remember,  his  sight  has 
been  defective  for  both  near  and  distant  objects.  On  examining 
his  eyes  we  find  their  tension  is  normal,  the  media  transparent. 
The  patient  cannot  read  small  type,  and  his  distant  vision  is 
imperfect,  but  on  holding  a card  close  to  one  of  his  eyes,  and 
telling  him  to  look  through  a pin-hole  or  narrow  slit  in  it, 
he  finds  that  his  vision  is  improved.  He  also  notices  that 
when  he  is  standing  at  some  distance  from  a clock,  and 
closes  one  eye,  with  the  other  he  can  see  some  of  the 
figures  on  the  dial  much  more  plainly  than  others.  The 
horizontal  bars  of  a window  are  distinct,  and  the  vertical  ones 
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less  so.  It  is  not  uncommon  for  patients  affected  in  this  way 
to  be  able  in  some  degree,  for  a time,  to  overcome  their  defect 
of  sight  by  means  of  an  effort  of  accommodation  ; but  if  this 
power  fails  them  their  vision  becomes  very  imperfect,  and  so 
patients  affected  with  astigmatism  not  unfrequently  complain 
of  symptoms  of  asthenopia  in  addition  to  the  more  permanent 
defect  of  vision  above  referred  to. 

A case  of  this  kind  does  not  depend  on  amblyopia  ; in  other  Tests  for 
words,  on  defect  of  sight  due  to  serious  changes  in  the  deeper  astigmatism 
tissues  of  the  eye  ; for  if  such  were  the  case  the  patient’s 
vision  would  not  be  improved  when  he  looks  through  a small 
slit  cut  in  a card.  As  we  before  stated,  if  the  surface  of  his 
cornea  is  not  perfectly  spherical,  rays  of  light  falling  upon  it 
cannot  all  be  brought  to  the  same  focus  on  the  retina  ; but  if 
the  patient  under  these  circumstances  looks  through  a slit  in 
a card  held  close  to  his  eye,  this  small  opening  cuts  off  many  of 
the  lateral  rays,  and  only  allows  of  the  passage  of  a minute 
pencil  of  light,  which,  falling  upon  an  equally  small  extent  of 
cornea,  and  passing  through  this,  is  accurately  focussed  on  the 
retina,  being  uninfluenced  by  the  surrounding  irregularities  of 
the  cornea.  In  this  way  the  patient’s  sight  is  improved  when 
he  looks  through  a slit  in  a card. 

Again,  a person  suffering  from  astigmatism,  with  his  accom-  Defects  in 
modation  paralyzed,  may  see  the  horizontal  bars  of  a window  Slght* 
at  20  feet  distance,  but  cannot  see  the  vertical  bars  distinctly, 
because  the  refracting  media  of  the  vertical  meridian  of  his 
eye  are  emmetropic,  but  its  horizontal  meridian  is  too  flat 
(hypermetropic)  to  admit  of  the  rays  which  pass  through  it 
being  focussed  on  the  retina,  and  the  individual  consequently 
cannot  see  the  vertical,  but  only  the  horizontal  bars  of  the 
window.  If  under  these  conditions  the  patient  bends  his  head 
over  to  one  side  so  as  to  bring  the  vertical  meridian  of  his  eyes 
into  the  horizontal  position,  he  thus  sees  the  upright  bars  of 
the  window  distinctly,  but  not  the  cross  ones.*  It  is  evident 


* The  meaning  of  this  is  that  the  rays  of  light  falling  on  the  vertical 
meridia  are  those  which  come  from  the  borders  of  horizontal  lines,  and 
so  the  cross  bars  of  the  window  are  seen.  But  the  upright  bars  cannot 
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that  faults  in  the  asymmetry  of  any  of  the  other  meridians  of 
the  cornea  would  cause  symptoms  of  astigmatism  equally  with 
imperfections  in  its  horizontal  or  vertical  meridians. 

The  patient  can  see  large  objects,  but  their  outline  is  distorted 
and  often  surrounded  with  greyish  coloured  halos  consequent  on 
the  irregular  refraction  of  the  rays  of  light  in  their  passage 
through  the  cornea.  But  it  is  important  to  bear  in  mind  the 
fact  that  the  absence  of  clear  vision  dates  back  as  long  as  the 
patient  can  remember,  although,  as  I have  before  remarked,  he 
may  have  been  able  to  overcome  part  of  the  error  of  refraction 
by  means  of  his  power  of  accommodation,  especially  before  and 
for  some  few  years  after  the  adult  period  of  life. 

It  is  remarkable  that  extremely  few  persons’ eyes  are  abso- 
lutely free  from  astigmatism  ; but  so  long  as  the  defect  only 
amounts  to  such  a degree  as  but  slightly  interferes  with  vision,  it 
is  not  recognized.  As  a rule,  those  cases  of  astigmatism  that 
come  under  the  care  of  the  surgeon  for  defects  of  sight  depend 
on  the  vertical  meridian  being  emmetropic,  and  the  horizontal 
hypermetropic.  Let  us  suppose  that  this  condition  of  one  or 
both  eyes  exists  ; it  is  evident  that  the  rays  of  light  passing 
through  the  vertical  meridian  will  be  brought  to  a focus  on  the 
retina,  but  that  those  passing  through  the  horizontal  meridian 
would  be  brought  to  a focus  behind  the  retina,  and  so  the  picture 
of  any  object  formed  on  the  nerve  must  be  blurred.  In  such  a 
case  we  order  glasses  which  do  not  interfere  with  the  refraction 
of  the  rays  passing  through  the  vertical  meridian,  but  which  are 
sufficiently  convex  in  the  horizontal  to  bring  the  rays  passing 
through  this  meridian  also  to  a focus  on  the  retina.  In  other 
words,  the  glasses  must  be  plane  in  the  vertical  and  convex  in  the 
horizontal  meridian.  Lenses  of  this  kind,  intended  to  equalize 
the  refraction  of  meridians  of  the  eye,  are  called  cylindrical 
lenses,  being  the  segments  of  a cylinder  instead  of  a sphere 
such  as  ordinary  lenses  are.  The  surface  of  these  cylindrical 
lenses  are  parallel  in  one  direction,  but  are  either  concave  or 


be  seen,  because  the  rays  which  proceed  from  the  sides  of  vertical  lines 
strike  the  plane  of  the  horizontal  meridia,  which  plane  in  the  case  under 
consideration  is  supposed  to  be  hypermetropic. 


ASTIGMATISM. 


499 


convex  in  the  other  direction,  and  consequently  they  only  refract 
the  rays  of  light  passing  through  the  latter  plane. 

It  is  evident  for  the  same  reason  that  the  picture  formed  on  Ophthalmo- 
the  retina  of  a person  suffering  from  astigmatism  is  imperfect,  astigmatism, 
so  the  rays  of  light  reflected  from  the  back  of  such  an  eye  will 
be  unequally  refracted  on  emerging  from  the  cornea,  conse- 
quently the  optic  disc  of  such  a person’s  eye  examined  with  the 
ophthalmoscope  is  distorted,  instead  of  appearing  to  be  circular 
it  looks  more  or  less  oval.  In  cases  of  simple  hypermetropic 
astigmatism,  by  the  direct  method  of  examination  the  long  axis  of 
the  disc  corresponds  to  the  meridian  of  the  eye  having  the 
greatest  refraction,  and  is  therefore  nearly  vertical.  By  the  indi- 
rect method  the  direction  of  the  long  axis  of  the  disc  is  generally 
more  or  less  horizontal,  its  shape  varying  on  withdrawing  the 
lens  from  before  the  patient’s  eye,  the  image  enlarging  either 
absolutely  or  relatively  in  the  direction  of  the  meridian  of 
greatest  refraction. 

To  ascertain  the  presence  of  Astigmatism. — In  the  first  place  Selection 
the  patient’s  sight  must  be  tested  for  hypermetropia  or  myopia,  of  glasses* 
as  the  defect  of  sight  from  which  the  patient  suffers  may  be 
due  to  errors  of  refraction  depending  on  one  or  other  of  these 
causes.  If  such  is  not  the  case,  the  patient’s  accommodation 
being  paralyzed,  he  should  close  one 
eye,  and  standing  about  15  feet  from 
Snellen’s  half  circle  of  radiating  lines, 
must  be  directed  slowly  to  approach 
the  card  until  he  sees  at  least  some  of 
the  radiating  lines  clearly  (Fig.  66). 

Convex  and  concave  spherical  lenses 
are  then  held  before  the  patient’s  eye 
until  the  highest  convex  or  lowest  con- 
cave lens  is  found  through  which  the 
individual  sees  the  lines  which  were 

previously  indistinct  on  the  card.  The  spherical  lens  which 
thus  brings  the  indistinct  lines  clearly  into  view  indicates  the 
strength  of  the  cylindrical  glasses  required  to  overcome  the  de- 
fect in  the  refraction  of  the  faulty  meridian  of  the  patient’s  eye. 

For  instance,  supposing  that  the  vertical  meridia  are  emme^ 
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tropic  and  the  horizontal  hypermetropic,  the  patient  being  under 
the  influence  of  atropine,  we  find  that  he  sees  the  horizontal 
lines.  But  to  enable  him  to  define  the  vertical  bars  clearly  he 
requires  a+2  D.  to  be  placed  in  front  of  his  eye.  If  we  provide 
such  a patient  with  a cylindrical  lens  (+  2 D.  Cyl.)  with  its 
curvature  fixed  horizontally  (its  axis  being  vertical)  the  rays 
passing  through  the  horizontal  meridia  will  be  concentrated  by 
the  lens  and  brought  to  a focus  on  the  retina,  while  the  rays 
passing  through  the  vertical  meridia  not  being  altered  by  the 
glass  will  still  be  focussed  on  the  retina. 

Astigmatism  may  exist  in  addition  to  myopia  or  hyperme- 
tropia,  in  which  case  it  is  necessary  to  correct  those  errors  of 
refraction  by  means  of  proper  glasses  which  must  be  applied  to 
the  eyes  when  testing  them  with  cylindrical  lenses  to  overcome 
their  astigmatism. 

The  resident  Medical  Officers  of  Institutions  such  as  the 
Royal  Westminster  Ophthalmic  Hospital,  have,  as  a rule,  daily 
to  work  out  a considerable  number  of  cases  of  astigmatism 
among  the  out-patients,  and  have  thus  ample  opportunies  of 
testing  the  value  of  the  various  methods  at  present  in  use  for 
detecting  and  correcting  errors  of  refraction  depending  upon 
this  cause.  The  following  remarks  on  the  subject  have  been 
drawn  up  for  use  by  one  of  our  most  painstaking  and  experienced 
officers,  Mr.  Winkley  Langdon.  He  remarks  : — 

“ On  testing  all  cases  of  astigmatism  it  is  necessary  to  put 
the  eye  fully  under  the  influence  of  atropine,  more  especially  so 
in  the  hypermetropic  forms.  This  having  been  done,  place  the 
patient  at  six  metres  from  the  test  types,  and  with  spherical 
lenses  improve  the  vision  as  much  as  possible ; now  rotate  in 
front  of  the  eye  thus  corrected,  a stenopa'ic  slip,  until  the  least 
ametropic  meridian  is  found,  and  by  adding  weak  spherical 
lenses,  ascertain  whether  we  have  over  or  under  corrected  it  : if 
either,  replace  the  lens  behind  the  stenopa’ic  slip,  by  the  most 
correcting  lens  for  this  meridian;  now  turn  the  stenopa'ic  slit 
exactly  at  right  angles  to  its  former  position,  which  of  course 
will  be  opposite  the  most  ametropic  meridian,  and  by  proceeding 
in  an  exactly  similar  manner,  find  out  accurately  the  amount  of 
ametropia  in  this  meridian.  The  difference  of  refraction  between 
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the  two  meridia  thus  tested,  will  give  the  amount  of  astigmatism 
and  the  strength  of  cylindrical  lens  requisite  for  its  correction, 
which  should  always  corroborate  with  the  test  lens  before  pre- 
scribing the  glasses. 

“To  make  the  above  method  more  clear,  let  us  take  for 
example  an  actual  case  of  compound  hypermetropic  astigma- 
tion  (that  is  with  H in  both  principal  meridia,  but  more  in  one 
* than  the  other). 

“ Having  placed  the  patient  at  6 metres  from  the  test  types, 
we  find  that  with  a + 3 D.  spherical,  we  bring  the  acuteness  of 
the  vision  (V)  from  oa*  to  A ; now  place  in  front  of  the  + 3 D. 
(which  is  fixed  in  the  posterior  rim  of  an  accurately  adjusted 
astigmatic  frame)  the  stenopa'ic  slit,  and  rotate  it  until  we  find 
the  greatest  improvement  (in  this  case  it  will  be  when  the  slit  is 
in  the  vertical  or  near  the  vertical  meridian)  ; V is  now  perhaps 
Ti ; then  put  a + 0^50  D.  spherical  in  front  of  the  slit  and  find 
V = f,  we  have  evidently  over-corrected  the  H in  this  meridian, 
which  is  only  + 2‘5o  D.;  now  replace  the  + 3 D.  in  the  posterior 
rim  by  -f-  2' 50  D.  and  rotate  the  slit  exactly  at  right  angles  to  its 
former  position ; proceeding  with  this  meridian  (the  more 
hypermetropic)  precisely  in  a similar  manner,  we  find  that  by 
adding  + r5o  D.  spherical,  V again  =§  : the  H in  this  meri- 
dian is  evidently-)-  2*50  D.-f-  1-50  D.=  -{-  4 D.,  and  the  eye  has 
+ 1 ’50  D.  of  astigmatism. 

“ We  should  then  corroborate  the  result  by  trying  either  of  the 
following  combinations,  -f  2*50  D.  spherical  with  + 1-50  D.  cyl., 
axis  vertical,  or  + 4 D.  spherical  with  2‘5o  D.  cyl.  axis  hori- 
zontal : which  would  correct  the  total  ametropia  in  the  eye  under 
examination,  and  theoretically  would  be  the  proper  glass  to 
order,  but  practically  we  find  (more  especially  in  hypermetropic 
astigmatism,  in  which  state  the  ciliary  muscle  has  from  constant 
over-use  become  hypertrophied)  that  we  cannot  neutralize  the 
whole  H ; so  that,  in  such  a case  as  the  above,  we  should  order 
for  constant  use  + 1*50  D.  spherical  with  + 1*50  D.  cyl.  ; thus 
correcting  all  the  astigmatism  and  about  half  the  total  H.” 

The  above  method  of  testing  astigmatism  is  the  most  rapid 
and,  with  unintelligent  patients,  least  irksome  and  most  definite, 
as  actual  test-type  letters  are  substituted  for  relative  terms  of 
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clearness,  which  latter,  with  patients  of  the  above  class,  are 
utterly  unreliable. 

Tests  such  as  those  I have  referred  to  are  sufficient  to  over- 
come by  far  the  greater  number  of  cases  of  astigmatism  ; the 
more  complicated  instances  (mixed  astigmatism)  are  compara- 
tively rare,  in  which  one  meridian  may  be  myopic  or  the  other 
hypermetropic,  and  so  on.  I know  of  no  more  effective  means 
of  testing  these  cases  than  by  keratoscopy,  a method  which  my 
colleague,  Mr.  A.  Leahy  describes  as  follows  : — 

The  patient  being  fully  atropised,  is  placed  in  a chair,  with  the 
light  just  above  his  head,  and  the  surgeon  takes  his  seat  im- 
mediately in  front  of  him,  and  at  a distance  of  about  48  inches. 
The  room  should  be  darkened,  and  the  mirror  used  must  be 
concave , and  should  have  a focal  length  of  not  less  than 
22  cm.  (9  inches).  The  patient  is  now  told  to  look  at  the 
wall  behind  the  observer,  just  above  his  head.  The  light  is 
thrown  by  the  mirror  upon  the  front  of  one  eye  (say  the  right), 
and  the  area  of  the  pupil  well  illumined,  when  an  image 
or  shadow  of  the  lamp  used  is  seen.  The  mirror  is  now  care- 
fully rotated  in  a vertical  direction,  and  the  shadow  attentively 
watched.  If  the  shadow  now  moves  in  the  same  direction  as 
the  mirror,  the  vertical  meridian  of  the  eye  is  myopic,  and  we 
proceed  to  find  the  degree  of  myopia  in  this  meridian.  For 
this  purpose,  place  in  front  of  the  eye,  in  a pair  of  spectacle 
frames,  a — 1 D.,  and  again  directing  the  light  on  to  the  eye, 
look  carefully  at  the  shadow  while  we  rotate  the  mirror,  and 
we  still  find  that  it  is  myopic.  We  now  replace  the  — 1 D 
by  — 2 D.,  and  repeat  our  observation,  with  the  same  result, 
that  in  the  vertical  meridian  the  patient  is  still  myopic.  Taking 
away  the  — 2 D.,  we  replace  it  by  — 3 D.,  and  again  examine  the 
patient,  when  we  find  the  shadow  of  the  vertical  meridian  moves 
in  the  opposite  direction  to  that  in  which  we  rotate  the  mirror ; we 
have  thus  evidently  over-corrected  the  myopia,  and  we  now  try  a 
concave  lens  whose  strength  lies  between  — 2 and  3 D. — viz., 
— 2*50  D.  ; and  upon  again  examining  with  the  mirror  the  illumi- 
nated pupillary  area  can  hardly  be  said  to  have  a shadow.  We 
therefore  conclude  the  myopia  in  this  meridian  is  corrected  by 
a — 2*50  D.  lens.  The  observer  now  proceeds  to  discover  and 
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rectify  the  error  of  refraction  in  the  other  meridian — viz.,  the 
horizontal.  Removing  the  — 2-50  D.,  and  starting  by  well 
illuminating  the  area  of  the  pupil,  he  rotates  the  mirror  hori- 
zontally— i.e-.  from  side  to  side,  and  closely  watches  the  shadow, 
which  on  this  occasion  is  found  to  move  in  the  opposite 
direction  to  the  rotation  of  the  mirror.  Now,  adjusting  the 
spectacle  frames,  place  in  front  of  the  patient’s  eye  a +1  D.,  and 
again  carefully  note  the  direction  of  the  shadow,  which  is  still 
found  to  move  in  the  opposite  direction.  The  surgeon  now 
concludes  the  patient’s  eye  is  hypermetropic  in  its  horizontal 
meridian,  and  proceeds  to  find  out  the  degree  of  hypermetropia 
in  the  same  way  as  in  the  myopic  meridian,  only  using  convex 
instead  of  concave  lenses.  In  this  way  he  finds  that  a + 5 D. 
gives  a shadow  which  moves  with  the  mirror,  or  which  is  myopic 
in  direction ; or,  in  other  words,  that  a convex  + 5 D.  over-corrects 
the  hypermetropia ; he  therefore  tries  a + 4*50  D.,  and  on 
examining  the  illuminated  pupil  finds  there  is  hardly  any 
distinct  shadow,  and  he  concludes  the  patient’s  eye  in  its  hori- 
zontal meridian  is  hypermetropic  to  the  extent  of  4’5o  D.  {See 
Figure.) 


To  prove  the  correctness  of  your  observations  by  keratoscopy, 
place  the  patient,  still  under  atropine,  at  20  feet  from  the  ordinary 
test-type  card,  and  with  such  a degree  of  astigmatism  as  above 
he  will  probably  only  read  the  top  letters  (=  f).  Now  place 
before  the  right  eye,  in  the  posterior  rim  of  an  accurately 
adjusted  astigmatic  frame  a — 2*50  D.  spherical  lens,  and  in 


+ 2 D.  cylinder  with  its 
axis  placed  vertically . 


— 2'5o  D. 
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front  of  this  a +2  D.  cylindrical  glass,  with  its  axis  vertical — i.e ., 
at  right  angles  to  the  horizontal  or  hypermetropic  meridian  of 
the  eye,  and  on  requesting  the  patient  to  read  the  test-types,  we 
shall  probably  find  his  vision  improved  from  up  to  T6¥,  or 
even  f.  In  practice  it  will  always  be  found  best  to  order  a 
spherical  lens  with  a cylindrical  glass  in  preference  to  ordering 
two  cylinders  with  their  axes  at  right  angles  to  one  another, 
which  would  be  theoretically  correct. 


The  following  is  the  Table  referred  to  on  page  476.  In  it  the 
relation  between  the  old  and  new  metrical  system  of  numbering 
glasses  is  shown  : — 


New  Method , or  the 
Dioptric  System. 

Old 

Method ■ 

New  Method,  or  the 
Dioptric  System. 

Old 

Method . 

J of  a dioptric  o’25  = 

00 

LO 

►-* 

9 

dioptric 

9 D. 

= 

4'4 

4 

„ o'S  = 

79 

10 

99 

10  D- 

= 

3*9 

\ 

q 

t-n 

II 

52-3 

11 

9 9 

11  D. 

= 

36 

1* 

dioptric  1 D.  = 

395 

12 

9) 

12  D. 

= 

3'3 

U 

„ 1-50  D.= 

26-3 

13 

99 

13  D. 

= 

0 

0 

2 

„ 2D.  = 

197 

14 

99 

14  D. 

2-8 

3 

>>  3 D.  = 

136 

i5 

99 

15  D. 

= 

26 

4 

„ 4 D.  = 

99 

16 

9 9 

16  D. 

= 

2’5 

5 

„ 5 D.  = 

T9 

17 

99 

17  D. 

= 

23 

6 

„ 6 D.  = 

6'6 

18 

99 

18  D. 

2'2 

7 

8 

» 7 D.  = 

„ 8D.  = 

5-64 

4*9 

20 

99 

20  D. 

— 

I'9 

* The  unit  of  the  dioptric  system  (No.  1)  is  a lens  with  a focal  dis- 
tance of  one  metre,  which  is  equal  to  37  Paris  inches,  and  to  39*4 
English  inches,  but  for  practical  purposes  is  usually  reckoned  as  equal 
to  40  English  inches. 
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Never  again,  she  well  knew  it,  would  she  find  another 
Scot  so  true  to  England.  She  had  lost  her  truest  friend. 
There  w~as  none  other  like  him  in  the  world. 

Fronde. 
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parties  in  the  State. 


Now  is  our  time 
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and  Therapeutics,  with  Pharmacopoeia.  By  James  Stocken,  L.D.S.R.C.S. , 
late  Lecturer  on  Dental  Materia  Medica  and  Therapeutics  and  Dental 
Surgeon  to  the  National  Dental  Hospital.  Third  Edition.  Fcap.  8vo. 

\In  the  press. 

TAFT. — A Practical  Treatise  on  Operative 

Dentistry.  By  Jonathan  Taft,  D.D.S.,  Professor  of  Operative  Surgery 
in  the  Ohio  College  of  Dental  Surgery.  Third  Edition.  With  134 
Engravings.  8vo,  18s. 

TOMES  ( C . S.). — Manual  of  Dental  Anatomy, 

Human  and  Comparative.  By  Charles  8.  Tomes,  M.A.,  F.R.S. 
Second  Edition.  With  101  Engravings.  Crown  8vo,  12s.  6d. 

TOMES  (J.  and  C.  S.). — A Manual  of  Dental 

Surgery.  By  John  Tomes,  M.R.C.S.,  F.R.S.,  and  Charles  S.  Tomes, 
M.A.,  M.R.C.S.,  F.R.S.  ; Lecturer  on  Anatomy  and  Physiology  at  the 
Dental  Hospital  of  London.  Second  Edition.  With  262  Engravings. 
Fcap.  8vo,  14s. 


EAR,  DISEASES  OF. 

BURNETT.— The  Ear:  its  Anatomy,  Physio- 
logy, and  Diseases.  A Practical  Treatise  for  the  Use  of  Medical 
Students  and  Practitioners.  By  Charles  H.  Burnett,  M.D.,  Aural 
Surgeon  to  the  Presbyterian  Hospital,  Philadelphia.  With  87  Engrav- 
ings. 8vo,  18s. 
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EAR,  DISEASES  OF— continued. 

DALBY. — On  Diseases  and  Injuries  of  the  Ear. 

By  "William  B.  Dalby,  F.R.C.S.,  Aural  Surgeon  to,  and  Lecturer  on 
Aural  Surgery  at,  St.  George’s  Hospital.  Second  Edition.  With 
Engravings.  Ecap.  8vo,  6s.  6d. 

JONES. — A Practical  Treatise  on  Aural  Sur- 
gery. By  H.  Macnaughton  Jones,  M.D.,  Professor  of  the  Queen’s 
University  in  Ireland,  Surgeon  to  the  Cork  Ophthalmic  and  Aural  Hos- 
pital. Second  Edition.  With  63  Engravings.  Crown  8vo,  8s.  6d. 

By  the  same  A uthor. 

Atlas  of  the  Diseases  of  the  Membrana 

Tympani.  In  Coloured  Plates,  containing  59  Figures.  With  Ex- 
planatory Text.  Crown  4to,  21s. 


FORENSIC  MEDICINE. 

OGSTON. — Lectures  on  Medical  Jurisprudence. 

By  Francis  Ogston,  M.D.,  Professor  of  Medical  Jurisprudence  and 
Medical  Logic  in  the  University  of  Aberdeen.  Edited  by  Francis 
Ogston,  Jun.,  M.D.,  Assistant  to  the  Professor  of  Medical  Jurispru- 
dence and  Lecturer  on  Practical  Toxicology  in  the  University  of 
Aberdeen.  With  12  Plates.  8vo,  18s. 

TAYLOR. — The  Principles  and  Practice  of 

Medical  Jurisprudence.  By  Alfred  S.  Taylor,  M.D.,  F.B..S.,  late 
Professor  of  Medical  Jurisprudence  to  Guy’s  Hospital.  Second  Edition. 
With  189  Engravings.  2 Yols.  8vo,  31s.  6d. 

By  the  same  A uthor. 

A Manual  of  Medical  Jurisprudence. 

Tenth  Edition.  With  55  Engravings.  Crown  8vo,  14s. 

ALSO, 

On  Poisons,  in  relation  to  Medical  Juris- 
prudence and  Medicine.  Third  Edition.  With  104  Engravings. 
Crown  8vo,  16s. 

WOODMAN  AND  TIDY.— A Handy-Book  of 

Forensic  Medicine  and  Toxicology.  By  W.  Bathurst  Woodman,  M.D., 
F.R.C.P. ; and  C.  Meymott  Tidy,  M.B.  With  8 Lithographic  Plates 
and  116  Wood  Engravings.  8vo,  31s.  6d. 
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HYGIENE. 

PARKES. — A Manual  of  Practical  Hygiene. 

By  Edmund  A.  Parkes,  M.D.,  E.R.S.  Fifth  Edition  by  F.  De  Chaumont, 
M.D.,  F.R.S.,  Professor  of  Military  Hygiene  in  the  Army  Medical 
School.  With  9 Plates  and  112  Engravings.  8vo,  18s. 

WILSON. — A Handbook  of  Hygiene  and  Sani- 
tary Science.  By  George  Wilson,  M.A.,  M.D.,  Medical  Officer  of 
Health  for  Mid  Warwickshire.  Fourth  Edition.  With  Engravings. 
Crown  Svo,  10s.  Gd. 


MATERIA  MEDICA  AND  THERAPEUTICS. 

BINZ  AND  SPARKS. — The  Elements  of  Thera- 
peutics: a Clinical  Guide  to  the  Action  of  Medicines.  By  C. 
Binz,  M.D.,  Professor  of  Pharmacology  in  the  University  of  Bonn. 
Translated  and  Edited  with  Additions,  in  conformity  with  the  British 
and  American  Pharmacopoeias,  by  Edward  I.  Sparks,  M.A.,  M.B., 
F.R.C.P.  Lond.  Crown  Svo,  Ss.  6d. 

OWEN. — Tables  of  Materia  Medica  ; com- 
prising the  Contents,  Doses,  Proportional  Composition,  and  Methods 
of  Manufacture  of  Pharmacopoeial  Preparations.  By  Isambard  Owen, 
M.B.,  M.R.C.P.,  Lecturer  on  Materia  Medica  at  St.  George’s  Hospital. 
Fifth  Edition.  Crown  Svo,  2s.  6d. 

ROYLE  AND  HARLEY. — A Manual  of  Materia 

Medica  and  Therapeutics.  By  J.  Forbes  Royle,  M.D.,  F.R.S.,  and  John 
Harley,  M.D.,  F.R.C.P.,  Physician  to,  and  Joint  Lecturer  on  Clinical 
Medicine  at,  St.  Thomas’s  Hospital.  Sixth  Edition.  With  139  Engrav- 
ings Crown  8vo,  15s. 

TIIOROWGOOD. — The  Student’s  Guide  to 

Materia  Medica.  By  John  C.  Thorowgood,  M.D.,  F.R.C.P.,  Lecturer 
on  Materia  Medica  at  the  Middlesex  Hospital.  With  Engravings. 
Fcap.  8vo,  6s.  6d. 

WARING. — A Manual  of  Practical  Therapeu- 
tics. By  Edward  J.  Waring,  C.B.,  M.D.,  F.R.C.P.  Third  Edition. 
Fcap.  Svo,  12s.  6d. 
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BARCLAY.— A Manual  of  Medical  Diagnosis. 

By  A.  Whyte  Barclay,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  St.  George’s  Hospital.  Third  Edition.  Pcap.  8vo,  10s.  6d. 

CHARTERIS.— The  Student’s  Guide  to  the 

Practice  of  Medicine.  By  Matthew  Charteris,  M.D.,  Professor  of 
Materia  Medica,  University  of  Glasgow ; Physician  to  the  Royal  Infirm- 
ary. With  Engravings  on  Copper  and  Wood.  Third  Edition.  Fcap. 
8vo,  7s. 

FENWICK. — The  Student’s  Guide  to  Medical 

Diagnosis.  By  Samuel  Fenwick,  M.D.,  F.R.C.P.,  Physician  to  the 
London  Hospital.  Fifth  Edition.  With  111  Engravings.  Fcap.  8vo,  7s. 


By  the  same  A uthor. 

The  Student’s  Outlines  of  Medical  Treat- 

ment. Second  Edition.  Fcap.  8vo,  7s. 

FLINT—  Clinical  Medicine  : a Systematic  Trea- 
tise on  the  Diagnosis  and  Treatment  of  Disease.  By  Austin  Flint, 
M.D.,  Professor  of  the  Principles  and  Practice  of  Medicine,  &c.,  in 
Bellevue  Hospital  Medical  College.  Svo,  20s. 

HALL. — Synopsis  of  the  Diseases  of  the  Larynx, 

Lungs,  and  Heart : comprising  Dr.  Edwards’  Tables  on  the  Examina- 
tion of  the  Chest.  With  Alterations  and  Additions.  By  F.  De 
Havilland  Hall,  M.D.,  F.R.C.P.,  Assistant-Physician  to  the  West- 
minster Hospital.  Royal  Svo,  2s.  6d. 

RANSOM. — Manual  of  the  Physical  Diagnosis 

of  Diseases  of  the  Heart,  including  the  use  of  the  Sphygmograph 
and  Cardiograph.  By  A.  E.  Sansom,  M.D.,  F.R.C.P.,  Assistant- 
Physician  to  the  London  Hospital.  Third  Edition,  with  47  Woodcuts. 
Fcap.  Svo,  7s.  6d. 

WARNER. — Student’s  Guide  to  Medical  Case- 

Taking.  By  Francis  Warner,  M.D.,  Assistant-Physician  to  the 
London  Hospital.  Fcap.  8vo,  5s. 
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WHITTAKER. — Students’  Primer  on  the  Urine. 

By  J.  Travis  Whittaker,  M.D.,  Clinical  Demonstrator  at  the  Royal 
Infirmary,  Glasgow.  With  Illustrations,  and  1G  Plates  etched  on 
Copper.  Post  8vo,  4s.  6d. 


MIDWIFERY. 

BARNES. — Lectures  on  Obstetric  Operations, 

including  the  Treatment  of  Haemorrhage,  and  forming  a Guide  to  the 
Management  of  Difficult  Labour.  By  Robert  Barnes,  M.D.,  F.R.C.P., 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  <fee.,  at  St. 
George’s  Hospital.  Third  Edition.  With  124  Engravings.  8vo,  18s. 

CLAY. — The  Complete  Handbook  of  Obstetric 

Surgery;  or,  Short  Rules  of  Practice  in  every  Emergency,  from  the 
Simplest  to  the  most  formidable  Operations  connected  with  the  Science 
of  Obstetricy.  By  Charles  Clat,  M.D.,  late  Senior  Surgeon  to,  and 
Lecturer  on  Midwifery  at,  St.  Mary’s  Hospital,  Manchester.  Third 
Edition.  With  91  Engravings.  Fcap.  8vo,  6s.  6d. 

RAMSBOTHAM. — The  Principles  and  Practice 

of  Obstetric  Medicine  and  Surgery.  By  Francis  H.  Ramsbotham,  M.D., 
formerly  Obstetric  Physician  to  the  London  Hospital.  Fifth  Edition. 
With  120  Plates,  forming  one  thick  handsome  volume.  8vo,  22s. 

REYNOLDS. — Notes  on  Midwifery:  specially 

designed  to  assist  the  Student  in  preparing  for  Examination.  By  J.  J. 
Reynolds,  M.R.C.S.  Fcap.  8vo,  4s. 

ROBERTS.— The  Student’s  Guide  to  the  Practice 

of  Midwifery.  By  D.  Lloyd  Roberts,  M.D.,  F.R.C.P.,  Physician  to 
St.  Mary’s  Hospital,  Manchester.  Second  Edition.  With  111  Engrav- 
ings. Fcap.  8vo,  7s. 

SCHROEDER. — A Manual  of  Midwifery  ; includ- 
ing the  Pathology  of  Pregnancy  and  the  Puerperal  State.  By  Karl 
Sciiroeder,  M.D.,  Professor  of  Midwifery  in  the  University  of  Erlangen. 
Translated  by  Charles  H.  Carter,  M.D.  With  Engravings.  8vo, 
12s.  Sd. 
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MIDWIFERY — continued. 

SWA  YNE.  — Obstetric  Aphorisms  for  the  Use  of 

Students  commencing  Midwifery  Practice.  By  Joseph  G.  Swayne, 
M.D.,  Lecturer  on  Midwifery  at  the  Bristol  School  of  Medicine.  Seventh 
Edition.  With  Engravings.  Ecap.  8vo,  Ss.  6d. 


MICROSCOPY. 

CARPENTER. — The  Microscope  and  its  Revela- 
tions. By  William  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Sixth  Edition. 
With  26  Plates,  a Coloured  Frontispiece,  and  more  than  500  Engravings. 
Crown  8vo,  16s. 

MARSH. — Microscopical  Section-Cutting  : a 

Practical  Guide  to  the  Preparation  and  Mounting  of  Sections  for  the 
Microscope,  special  prominence  being  given  to  the  subject  of  Animal 
Sections.  By  Dr.  Sylvester  Marsh.  Second  Edition.  With  17 
Engravings.  Ecap.  8vo,  3s.  6d. 

MARTIN. — A Manual  of  Microscopic  Mounting. 

By  John  H.  Martin,  Member  of  the  Society  of  Public  Analysts,  &c. 
Second  Edition.  With  several  Plates  and  144  Engravings.  8vo,  7s.  6d. 


OPHTHALMOLOGY. 

DAGUENET. — A Manual  of  Ophthalmoscopy 

for  the  Use  of  Students.  By  Dr.  Daguenet.  Translated  by  C.  S, 
Jeaffreson,  Surgeon  to  the  Newcastle-on-Tyne  Eye  Infirmary.  With 
Engravings.  Ecap.  8vo,  5s. 

HIGGENS. — Hints  on  Ophthalmic  Out-Patient 

Practice.  By  Charles  Higgens,  F.R.C  S.,  Ophthalmic  Assistant-Sur- 
geon to,  and  Lecturer  on  Ophthalmology  at,  Guy’s  Hospital.  Second 
Edition.  Ecap.  8vo,  3s. 

JONES. — A Manual  of  the  Principles  and 

Practice  of  Ophthalmic  Medicine  and  Surgery.  By  T.  Wharton  Jones, 
F.R.C. S.,  F.R.S.,  late  Ophthalmic  Surgeon  and  Professor  of  Ophthalmo- 
logy to  University  College  Hospital.  Third  Edition.  With  9 Coloured 
Plates  and  173  Engravings.  Fcap.  8vo,  12s.  6d. 
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OPHTHALMOLOGY — continued. 
MACNAMARA. — A Manual  of  the  Diseases  of 

the  Eye.  By  Charles  Macnamara,  F.R.C.S.,  Surgeon  to  "Westminster 
Hospital.  Third  Edition.  With  7 Coloured  Plates  and  52  Engravings. 
Fcap.  Svo,  12s.  6d. 

NETTLESIIIP. — The  Student’s  Guide  to  Diseases 

of  the  Eye.  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas’s  Hospital. 
Second  Edition.  With  Engravings.  Fcap.  8vo.  [In  the  Press. 

WOLFE. — On  Diseases  and  Injuries  of  the  Eye  : 

a Course  of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  It.  Wolfe,  M.D.,  F.R.C.S.E.,  Senior  Surgeon  to 
the  Glasgow  Ophthalmic  Institution,  Lecturer  on  Ophthalmic  Medicine 
and  Surgery  in  Anderson’s  College.  With  10  Coloured  Plates,  and  120 
Wood  Engravings,  Svo. 


PATHOLOGY. 

JONES  AND  SIE V EKING. — A Manual  of  Patho- 
logical Anatomy.  By  C.  Handfield  Jones,  M.B.,  F.R.S.,  and  Edward 
H.  Sikvkking,  M.D.,  F.R.C.P.  Second  Edition.  Edited,  with  consider- 
able enlargement,  by  J.  F.  Payne,  M.B.,  Assistant-Physician  and 
Lecturer  on  General  Pathology  at  St.  Thomas’s  Hospital.  With  195 
Engravings.  Crown  8vo,  16s. 

LANCE11EAUX. — Atlas  of  Pathological  Ana- 
tomy. By  Dr.  Lancereaux.  Translated  by  W.  S.  Greenfield,  M.D., 
Professor  of  Pathology  in  the  University  of  Edinburgh.  With 
70  Coloured  Plates.  Imperial  Svo.  £5  5s. 

VIRCHOW.  — Post-Mortem  Examinations  : a 

Description  and  Explanation  of  the  Method  of  Performing  them, 
with  especial  reference  to  Medico-Legal  Practice.  By  Professor 
Rudolph  Virchow,  Berlin  Charite  Hospital.  Translated  by  Dr.  T.  B. 
Smith.  Second  Edition,  with  4 Plates.  Fcap.  Svo,  3s.  6d. 

WILKS  AND  MOXON. — Lectures  on  Pathologi- 
cal Anatomy.  By  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and 
Lecturer  on  Medicine  at,  Guy’s  Hospital;  and  Walter  Moxon,  M.D., 
F.R.C.P.,  Physician  to,  and  Lecturer  on  Clinical  Medicine  at,  Guy’s 
Hospital.  Second  Edition.  With  7 Steel  Plates.  Svo,  ISs. 
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PSYCHOLOGY. 

BTJCKNILL  AND  TUKE. — A Manual  of  Psycho- 
logical Medicine:  containing  the  Lunacy  Laws,  Nosology,  etiology, 
Statistics,  Description,  Diagnosis,  Pathology,  and  Treatment  of  Insanity, 
with  an  Appendix  of  Cases.  By  John  C.  Bucknill,  M.D.,  F.R.S., 
and  D.  Hack  Tuke,  M.D.,  F.R.C.P.  Fourth  Edition,  with  12  Plates 
(30  Figures).  8vo,  25s. 

PHYSIOLOGY. 

CARPENTER. — Principles  of  Human  Physio- 
logy. By 'William  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Ninth  Edition. 
Edited  by  Henry  Power,  M.B.,  F.R.C.S.  With  3 Steel  Plates  and 
377  Wood  Engravings.  8vo,  31s.  6d. 

DALTON. — A Treatise  on  Human  Physiology  : 

designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  By 
John  C.  Dalton,  M.D.,  Professor  of  Physiology  and  Hygiene  in  the 
College  of  Physicians  and  Surgeons,  New  York.  Sixth  Edition.  With 
316  Engravings.  Royal  8vo,  20s. 

FREY. — The  Histology  and  Histo-Chemistry  of 

Man.  A Treatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body.  By  Heinrich  Frey,  Professor  of  Medicine  in  Zurich. 
Translated  by  Arthur  E.  Barker,  Assistant-Surgeon  to  the  Uni- 
versity College  Hospital.  With  608  Engavings.  8vo,  21s. 

RUTHERFORD. — Outlines  of  Practical  Histo- 
logy. By  William  Rutherford,  M.D.,  F.R.S. , Professor  of  the  Insti- 
tutes of  Medicine  in  the  University  of  Edinburgh  ; Examiner  in 
Physiology  in  the  University  of  London.  Third  Edition.  With 
Engravings.  Crown  8vo  (with  additional  leaves  for  Notes). 

[In  preparation. 

SANDERSON. — Handbook  for  the  Physiological 

Laboratory  : containing  an  Exposition  of  the  fundamental  facts  of  the 
Science,  with  explicit  Directions  for  their  demonstration.  By  J.  Burdon 
Sanderson,  M.D.,  F.R.S.,  Jodrell  Professor  of  Physiology  in  University 
College;  E.  Klein,  M.D.,  F.R.S.,  Assistant- Professor  in  the  Brown 
Institution ; Michael  Foster,  M.D.,  F.R.S.,  Preelector  of  Physiology 
at  Trinity  College,  Cambridge ; and  T.  Lauder  Brunton,  M.D.,  F.R.S., 
Lecturer  on  Materia  Medica  at  St.  Bartholomew’s  Hospital  Medical 
College.  2 Yols.,  with  123  Plates.  8vo,  24s. 
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SURGERY. 

BRYANT.  — A Manual  for  the  Practice  of 

Surgery.  By  Thomas  Bryant,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on 
Surgery  at,  Guy’s  Hospital.  Third  Edition.  With  672  Engravings 
(nearly  all  original,  many  being  coloured).  2 vols.  Crown  8vo,  28s. 

BELLAMY. — The  Student’s  Guide  to  Surgical 

Anatomy ; a Description  of  the  more  important  Surgical  Regions  of 
the  Human  Body,  and  an  Introduction  to  Operative  Surgery.  By 
Edward  Bellamy',  F.R.C.S.,  and  Member  of  the  Board  of  Examiners  ; 
Surgeon  to,  and  Lecturer  on  Anatomy  at,  Charing  Cross  Hospital. 
Second  Edition.  With  76  Engravings.  Fcap.  8vo,  7s. 

CLARK  AND  WAGSTAFFE.  — Outlines  of 

Surgery  and  Surgical  Pathology.  By  F.  Le  Gros  Clark,  F.R.C.S., 
F.R  5.,  Consulting  Surgeon  to  St.  Thomas’s  Hospital.  Second 
Edition.  Revised  and  expanded  by  the  Author,  assisted  by  W.  W. 
Waostaffb,  F.R.C.S.,  Assistant-Surgeon  to  St.  Thomas’s  Hospital. 
8vo,  10s.  6d. 

JDRU1TT. — The  Surgeon’s  Vade-Mecum;  a 

Manual  of  Modern  Surgery.  By  Robert  Druitt,  F.R.C.S.  Eleventh 
Edition.  With  369  Engravings.  Fcap.  8vo,  14s. 

EERGUSSON. — A System  of  Practical  Surgery. 

By  Sir  William  Fergusson,  Bart.,  F.R.C.S.,  F.R. S.,  late  Surgeon  and 
Professor  of  Clinical  Surgery  to  King’s  College  Hospital.  With  463 
Engravings.  Fifth  Edition.  8vo,  21s. 

HEATH. — A Manual  of  Minor  Surgery  and 

Bandaging,  for  the  use  of  House-Surgeons,  Dressers,  and  Junior  Practi- 
tioners. By  Christopher  Heath,  F.R.C.S.,  Holme  Professor  of  Clinical 
Surgery  in  University  College  and  Surgeon  to  the  Hospital.  Sixth 
Edition.  With  115  Engravings.  Fcap.  8vo.  5s.  6d. 

By  the  same  A uthor. 

A Course  of  Operative  Surgery : with 

Twenty  Plates  drawn  from  Nature  by  M.  Levbille,  and  Coloured 
by  hand  under  his  direction.  Large  8vo,  40s. 
also, 

The  Student’s  Guide  to  Surgical  Diag- 

nosis. Fcap.  8vo,  6s.  6d. 
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MAUNDER.— Operative  Surgery.  By  Charles 

F.  Maunder,  F.R.C.S.,  late  Surgeon  to,  and  Lecturer  on  Surgery  at, 
the  London  Hospital.  Second  Edition.  With  164  Engravings.  Post 
8vo,  6s. 

PIRRIE.  — The  Principles  and  Practice  of 

Surgery.  By  William  Pirrie,  F.R.S.E.,  Professor  of  Surgery  in  the 
University  of  Aberdeen.  Third  Edition.  With  490  Engravings.  8vo,  28s. 


TERMINOLOGY. 

DUNGLISON. — Medical  Lexicon  : a Dictionary 

of  Medical  Science,  containing  a concise  Explanation  of  its  various 
Subjects  and  Terms,  with  Accentuation,  Etymology,  Synonymes,  &c. 
By  Robley  Dunglison,  M.D.  New  Edition,  thoroughly  revised  by 
Richard  J.  Dunglison,  M.D.  Royal  8vo,  28s. 

MAYNE. — A Medical  Vocabulary:  being  an 

Explanation  of  all  Terms  and  Phrases  used  in  the  various  Depart- 
ments of  Medical  Science  and  Practice,  giving  their  Derivation,  Meaning, 
Application,  and  Pronunciation.  By  Robert  G.  Mayne,  M.D.,  LL.D., 
and  John  Mayne,  M.D.,  L.R.C.S.E.  Fifth  Edition.  Fcap.  Svo,  10s.  6d. 


WOMEN,  DISEASES  OF. 

BARNES. — A Clinical  History  of  the  Medical 

and  Surgical  Diseases  of  Women.  By  Robert  Barnes,  M.D.,  F.R.C.P., 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  &c.,  at,  St. 
George’s  Hospital.  Second  Edition.  With  181  Engravings.  8vo,  28s. 

DUNCAN.  — Clinical  Lectures  on  the  Diseases 

of  Women.  By  J.  Matthews  Duncan,  M.D. , Obstetric  Physician  to 
St.  Bartholomew’s  Hospital.  Svo,  8s. 

EMMET.  — The  Principles  and  Practice  of 

Gynaecology.  By  Thomas  Addis  Emmet,  M.D. , Surgeon  to  the 
Woman’s  Hospital  of  the  State  of  New  York.  With  130  Engravings. 
Royal  8vo,  24s. 
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WOMEN,  DISEASES  OF — continued. 

GALABIN. — The  Student’s  Guide  to  the  Dis- 
eases of  Women.  By  Alfred  L.  Galarin,  M.D.,  F.R.C.P.,  Assistant 
Obstetric  Physician  and  Joint  Lecturer  on  Obstetric  Medicine  at  Guy’a 
Hospital.  Second  Edition.  With  70  Engravings.  Fcap.  8vo,  7s.  6d. 

REYNOLDS. — Notes  on  Diseases  of  Women. 

Specially  designed  for  Students  preparing  for  Examination.  By  J.  J. 
Reynolds?  M.R.C.S.  Fcap.  Svo,  2s.  6d. 

SMITH. — Practical  Gynaecology:  a Handbook 

of  the  Diseases  of  Women.  By  Heywood  Smith,  M.D.,  Physician  to 
the  Hospital  for  Women  and  to  the  British  Lying-in  Hospital.  With 
Engravings.  Second  Edition.  Crown  8vo.  [In  preparation. 

WEST  AND  DUNCAN. — Lectures  on  the  Dis- 
eases of  Women.  By  Charles  West,  M.D.,  F.R.C.P.  Fourth 
Edition.  Revised  and  in  part  re-written  by  the  Author,  with  numerous 
additions,  by  J.  Matthews  Duncan,  M.D.,  Obstetric  Physician  to  St. 
Bartholomew’s  Hospital.  8vo,  16s. 


ZOOLOGY. 

CHAUVEAU  AND  FLEMING. — The  Compara- 
tive Anatomy  of  the  Domesticated  Animals.  By  A.  Ciiauveau, 
Professor  at  the  Lyons  Veterinary  School ; and  George  Fleming, 
Veterinary  Surgeon,  Royal  Engineers.  With  450  Engravings.  8vo, 
31s.  fid. 

HUXLEY. — Manual  of  the  Anatomy  of  Inverte- 

brated  Animals.  By  Thomas  H.  Huxley,  LL.D.,  F.R.S.  With  156 
Engravings.  Fcap.  Svo,  16s. 

By  the  same  A uihor. 

Manual  of  the  Anatomy  of  Vertebrated 

Animals.  With  110  Engravings.  Post  8vo,  12s. 

WILSON. — The  Student’s  Guide  to  Zoology  : 

a Manual  of  the  Principles  of  Zoological  Science.  By  Andrew  Wilson, 
Lecturer  on  Natural  History,  Edinburgh.  With  Engravings.  Fcap. 
8vo,  6s.  6d. 
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